MAGNETIC  RECORDING  DELAY  LINE 


Many  poepl*  foalize  and  taka  advantaga  of  tho  fact  tliM  “th^  tough 'ono* 
go  to  UTC.”  Mcmy  of  those  “tough  ones,"  while  requiring  laboratory  precl-^ 
sion,  are  actually  production  in  quantity.  To  take  care  of  such  specicri  re> 
quirements,  the  UTC  Laboratories  have  a  special  section  which  develops 
and  produces  production  test  equipment  of  laboratory  accuracy.  The  few  illus>Q 
trotions  below  indicate  seme  of  these  tests  as  applied  to  a  group  of  units 
used  by  one^of  our  customers  in  one  production  item  of  equipment: 


Th«  component  bting  ch«ck«d  h«rt  ii  o  duol  toturobl*  r*octQr  wh«r«  lh«  Usl  ond 
odjuiting  conditions  nocoisitoto  uniformity  of  tho  comploto  stop#  of  tho  soturotion 
curvo.  Tho  prociiion  of  this  oqwipmont  pormits  moosuring  Avo  widoly  soporotod  points 
on  tho  soturotion  curvo  with  soturoting  DC  controlloblo  to  .5%  ond  inductonco  to  .5%. 


Tho  hormotic  sooling  of  transformers  involves  considerable  precision  in  manufac¬ 
turing  processes  and  moteriols.  To  assure  consistent  performonce,  continuous  sam¬ 
pling  of  production  is  run  through  fully  automatic  temperature  and  humidity  cycling 
apparatus.  It  is  this  type  of  continuol  production  check  that  brings  the  bulk  of 
hermetic  seoled  transformers  to  UTC. 


Servomechanisms  and  similar  apporatus  depend,  to  o  considerable  degree,  on  phase 
angle  operation.  The  transformer  adjusted  in  this  operation  requires  on  occuracy 
of  .05  degrees  phase  angle  calibration  under  the  resonant  condition  of  opplicotion. 
With  wide  chonge  in  voltage  and  temperature  ronge  from  —40  to  ~^85  degrees  C., 
the  phase  ongle  deviation  cannot  exceed  .2  degree.  To  effect  this  type  of  stability, 
specific  temperature  cycling  and  aging  methods  hove  been  developed  so  that 
permanent  stobility  is  effected. 


This  test  position  involves  two  practical  problems  in  a  precision  Inductor.  The  unit 
shown  is  adjusted  to  on  Inductonce  occuracy  of  .3%.  with  precise  (high)  O  limits. 
It  is  then  oriented  in  its  cose,  using  a  test  setup  which  simulates  the  actual  final 
equipment  so  that  minimum  inductive  coupling  will  result  when  installed  in  the 
final  equipment. 
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marion  methods 

make  better  hermetic  seals  for  Ruggedized  instruments 


PAINTING. . .  As  the  glass  windows  for  Marion  Ruggedized  Meters  slowly  revolve  on  a  turntable, 
their  edges  are  coated  with  Hanovia  Chemical  #130A  platinum  alloy. 

FIRING. . .  The  glass  is  then  fired  at  a  closely  controlled  temperature  of  1150°.  A  stainless  steel 
conveyor  belt  carries  windows  through  the  oven  at  a  rate  of  three  inches  per  minute. 

TEMFiRiNG. . .  Windows  are  semi-tempered  by  a  blast  of  compressed  air,  triggered  by  a  photo¬ 
cell.  The  duration  and  pressure  of  the  blast  are  controlled,  according  to  the  size  of  the 
glass  window. 

TINNING. . .  Windows  are  then  tinned,  using  a  conventional  solder  pot.  #63/37  tin  lead  solder  is 
used,  with  1  %  ammonium  chloride  in  glycerin  as  a  flux.  Glass  enters  the  tinning  operation  at 
approximately  the  same  temperature  as  the  solder  pot,  which  is  closely  controlled  at  600°. 

WASHING. . .  After  tinning,  the  glass  is  allowed  to  cool.  Windows  are  then  racked  in  a  modified 
dishwasher  and  washed  thoroughly  in  order  to  neutralize  and  remove  flux  and  to  provide 
optically  clear  surfaces. 

OTHER  MARION  METHODS.  Current  demands  on  industry  by  the  mobilization  program  accentuate 
the  importance  of  efficient  production  methods.  Marion's  method  of  metalizing  and  tinning 
glass  has  helped  us  to  get  better  seals,  to  lower  our  costs  and  to  increase  production. 

This  is  only  one  of  a  number  of  methods  which  Marion  is  presenting  in  the  hope  that 
some  of  them  will  help  you  as  they  have  helped  us.  We  will  be  pleased  to  furnish  you 
with  more  detailed  information  if  desired. 


PANEL  METERS 
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Previous 

Month 


Lotest 

Month 


Previous  Lotest 

Month  Month 


RECEIVER 

PRODUCTION 

(Source:  RTMA) 
Television  sets  . 
Home  Radio  sets 
Portabie  sets  .  . 
Auto  sets  . 


TV  AUDIENCE 

(Source:  NBC  Research  Dept.) 

Sets  in  Use-total .  1 

Sets  in  Use-Nevr  York. 
Sets  in  Use— Los  Angeles 
Sets  in  Use-Chicago .  . . 
Sets  in  Use-netvYk  conn. 


Dec'S! 

467,108-r 

567,929-r 

78,056-r 

222,115-r 


COMMUNICATION  AUTHORIZATIONS 

(Source:  FCC)  Jon '51  Dec '51 

Aeronautical  .  29,496  30,37C 

Marine  .  28,402  33,914 

Police,  (ire,  etc .  8,512  10,161 

Industrial  .  8,013  11,444 

Land  Transportation  . . .  4,103  4,65) 

Amateur  .  90,964  100,922 

Citizens  Radio .  422  744 

Disaster  .  0  2( 

Experimental  .  475  451 

Common  carrier  .  832  83! 


RECEIVER  SALES 

(Source:  Licensee  figures)  Dec  '50 
Television  sets,  units...  696,914 
Electric  radio  sets,  units  796,232 

Battery  sets,  units .  98,785 

Auto  sets,  units .  417,250 

Television  sets,  value. .  .$136,179,031 
Electric  radio  sets,  valu<  $19,722,466 

Battery  sets,  value _  $1,819,895 

Auto  sets,  value .  $10,984,002 


RECEIVING  TUBE  SALES 

(Source:  RTMA)  Dec  '50 

Receiv.  tubes,  total  units  38,723,601 
Receiving  tubes,  new  sets  30,278,479 
Rec.  tubes,  replacement.  7,122,502 
Receiving  tubes  gov't . .  165,142 

Receiving  tubes,  export.  1,157,478 
Picture  tubes,  to  mfrs. . .  686,815 


EMPLOYMENT  AND  PAYROLLS 

(Source:  Bur.  Labor  Statistics)  Dec  '50 
Prod,  workers,  electronic  278,300 

Prod,  wkrs.,  radio,  etc. .  .  190,300 

Av.  wkly.  earnings,  elect.  $59.76 

Av.  wkly.  earnings,  radio  $56.96 

Av.  weekly  hours,  elect. .  41.5 

Av.  weekly  hours,  radio.  41.1 


BROADCAST  STATIONS 

(Source:  FCC)  I 

TV  Stations  on  Air. . . . 

TV  Stns  CPs-not  on  air 
TV  Stns-Applications . . 

AM  Stations  on  Air  .  . .  . 

AM  Stns  CPs-not  on  air 
AM  Stns-Applications  . 

FM  Stations  on  Air. . . . 

FM  Stns  CPs— not  on  air 
FM  Stns-Applications. .  , 


STOCK  PRICE  AVERAGES 

(Source:  Standard  and  Poor's)  Feb '51 
Radio-TV  &  Electronics  223.7 

Radio  Broadcasters  . . .  202.4 


Quorterly  Figures  ^ 

Previous  Lotest 

Quarter  Quarter 


311  313 

635  636  INDUSTRIAL 

13  14  EQUIPMENT  ORDERS 

^  ®  (Source:  NEMA) 

Dielectric  Heating . 

Induction  Heating .  ) 

Nov '51  Dec '51 

$3,220,760  $3,300,219  INDUSTRIAL  TUBE  S 

$5,257,454  $5,278,508  mUUilRIAL  I UDC  > 

$1,583,291  $1,697,014  (Source:  NEMA) 

$4,315,646  $4,343,307  Vacuum  (non-receiving),  i 

$1,911,243  $1,980,145  Gas  or  vapor .  ! 

$4,605,506  ■  $4,736,368  Phototubes  . 

$847,373  $937,875  Magnetrons  and  velocity 

$6,535,907-r  $6,592,673  modulation  tubes  ...  ! 

p-provisional;  r— revised,  e-estimated 


NETWORK  BILLINGS 

(Source:  Pub.  Info.  Bureau) 

AM/FM-ABC  . 

AM/FM-CBS . 

AM/FM-MBS  . 

AM/FM-NBC  . 

TV-ABC  . 

TV-CBS  . 

TV-Dumont  . 

TV-NBC  .  ! 
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Users  of  R-F  Heating  Equipment 
Face  Radiation  Checkup 


FCC  1947  ruling  bores  teeth 
June  30.  Welding  deadline 
postponed 

After  June  30,  1952,  all  radio-fre¬ 
quency  heating  devices  used  by  in¬ 
dustry  are  required  to  have  certifi¬ 
cates  showing  compliance  with 
minimum  radiation  rules  laid  down 
in  1947  by  the  Federal  Communica¬ 
tions  Commission.  Users  of  such 
units  are  frantically  working  in  two 
directions,  (1)  to  meet  the  deadline 
and,  (2)  to  convince  the  FCC  that 
the  deadline  should  be  extended. 

Written  statements  by  qualified 
engineers  that  radiation  of  r-f 
energy  at  a  distance  of  one  mile 
from  the  installation  is  within 
'  prescribed  limits  are  required,  the 
object  being  to  reduce  interference 
with  television  and  other  communi¬ 
cations  services. 

>  Apparatus  Affected — dielectric¬ 
heating  apparatus  is  used  for  such 
things  as  setting  the  glue  in  the 
manufacture  of  plywood;  induc¬ 
tion-heating  apparatus  is  com¬ 
monly  used  for  hardening  metals. 
Old  equipment  used  for  both  pur¬ 
poses  often  radiates  considerable 
energy  outside  the  building  in 
which  it  is  used.  Even  modern 
equipment  may  radiate  under  some 
conditions  of  installation  and 
operation. 

R-F  w’elding  equipment  has 
caused  interference  to  aviation  com¬ 
munications  and  in.strument  land¬ 
ing  devices.  But,  because  of  its 
strategic  importance  in  defense 
work,  enforcement  of  radiation 
limitation  will  be  withheld  until 
January  31,  1954. 

►  Preventive  Measures  —  Reduc¬ 
tion  of  radiation  may  require  any¬ 
thing  from  simple  shielding  and 
filtering  to  complete  redesign  of 


equipment.  One  large  tube  manu¬ 
facturing  plant  reports  that  $500,- 
000  will  be  spent  in  curing  radia¬ 
tion  of  equipment  used  on  sealing 
machines.  In  this  case  much  old 
equipment  is  being  replaced. 

Paul  Godley,  Jr.,  consultant  in 
Upper  Montclair,  N.  J.,  tells  us 
that  a  certification  measurement 
job  (measurement  and  certificate 
only — no  preventive  work)  will 
take  from  three  to  six  engineering 
days  on  the  average,  at  about  $100 
per  day,  where  several  radiating 
units  are  involved. 


IRE  Breaks  All  Records 


Mostly  on  expense  accounts,  a 
grand  total  of  over  29,000  engi¬ 
neers  and  executives  paid  their 
dollar  apiece  ($3  for  nonmembers) 


to  see  an  all-time-high  of  357 
different  commercial  exhibits  fill¬ 
ing  four  floors  of  New  York’s 
Grand  Central  Palace  to  satura¬ 
tion.  In  addition,  uncounted  scores 
of  satellite  exhibits  and  engineer¬ 
hiring  setups  in  hotel  suites 
further  broadened  the  scope  of 
the  four-day  mid-March  electronic 
Mecca. 

Nearby  hotels  were  used  by 
firms  unable  to  get  space  in  the 
main  show,  along  with  those  who 
found  peace  and  quiet  more  con¬ 
ducive  to  successful  selling.  To 
get  people  into  these  satellite  ex¬ 
hibits,  salesmen  scouted  the 
Palace  for  hot  prospects  and  lured 
them  over  by  mentioning  a  hot 
new  item  or  a  cool  drink. 

►  Job  Opportunities — Over  126 
firms  had  cards  posted  on  the 
fourth  floor  of  the  Palace  listing 
the  jobs  they  had  open  for  elec¬ 
tronic  engineers  and  giving  hotel 
room  numbers  for  those  interested 
in  interviews.  In  addition,  the 
New  York  City  newspapers  carried 
columns  of  engineer-wanted  ads 


Where  Electronic  Equipment  Makers  are  Located 


I 

\ 

% 

t 

1 
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Concentration  of  componies  is  greatest  in  the  northeost,  with  the  north<entral 
area  in  sizeable  second  place  and  the  west  coast  coming  up  fast.  Latest  count 
of  manufocturers  in  the  field  of  electronics  is  3,233 
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throughout  the  show  days.  All 
sections  of  the  country  were 
equally  represented,  but  last  year 
West-coast  ads  predominated. 

A  survey  of  representative  hir¬ 
ing  suites  revealed  that  all  were 
getting  promising  nibbles,  but 
hiring  was  at  a  much  slower  tempo 
than  last  year.  Inducements  to 
change  jobs  were  on  a  more  ra¬ 
tional  basis,  with  salary-upping 
offers  generally  under  $500  a  year. 
Many  firms  were  finding  that 
young  engineers  could  be  coaxed 
back  to  their  own  home  territory 
with  little  or  no  salary  inducement 
if  the  boys  happened  to  be  home¬ 
sick.  Moving  expenses  were  nego¬ 
tiated  by  most  firms,  generally  on 
a  share-the-cost  basis ;  only  a  few, 
in  the  higher-salary  brackets,  were 
able  to  get  the  cat  and  dog  moved 


free  along  with  the  family  and 
furniture. 

^Jammed  Sessions — Every  one  of 
the  43  technical  sessions  and  sym¬ 
posia  drew  a  full  house.  At  the 
Monday  symposium  on  transistors, 
doors  had  to  be  locked  after  some 
700  jammed  the  hall  long  before 
starting  time.  The  overflow  crowd 
here  was  so  great  that  the  session 
was  repeated  Thursday  morning 
for  600  more. 

An  engineer  who  attended  the 
full  20  hours  of  speeches  had  23 
hours  left  for  exhibits,  for  an  aver¬ 
age  of  3.86  minutes  per  exhibit. 
If  he  skipped  all  the  papers,  he 
still  had  only  7.22  minutes  per 
exhibit  during  the  43  hours  they 
were  open.  But  he  got  no  lunch  or 
dinner  while  doing  it. 


Distributors  Prepare 
For  Unfreeze 

Distributors  across  the  country 
are  already  moving  in  on  the 
potential  business  in  tv  equipment 
when  the  momentarily-expected 
lifting  of  the  freeze  occurs.  A  typi¬ 
cal  example  is  Graybar  Electric, 
which  late  last  month  announced 
the  signing  of  an  agreement  with 
Federal  Telecommunication  Lab¬ 
oratories,  covering  national  dis¬ 
tribution,  by  Graybar’s  102  offices, 
of  Federal’s  tv  broadcasting  equip¬ 
ment. 

The  agreement  is  aimed  at  sup¬ 
plying  approximately  2,000  new 
stations  eventually  to  be  assigned 
in  the  uhf  and  vhf  bands,  says 
J.  W.  La  Marque,  sales  manager. 


FCC  Staff  Realignment  Gives  Walker  a  New  Broom 


Reshuffling  of  assignments  and 
creation  of  new  bureaus  speeds 
work  of  the  Commission 

Effective  early  in  March,  the  Fed¬ 
eral  Communications  Commission 
took  the  final  step  in  its  ‘self-initi¬ 
ated’  shakeup  to  streamline  opera¬ 
tions.  It  reassigned  men  and  jobs 
as  shown  in  the  accompanying  box. 

Not  a  part  of  FCC’s  internal 
reorganization  plan  was  Wayne 
Coy’s  sudden  resignation  to  accept 
direction  of  the  Time-Life-Fortune 
television  enterprises.  President 
Truman  quickly  elevated  vice-chair¬ 
man  Paul  A.  Walker  to  the  top  post 
and  tapped  long-time  Commission 
aspirant  Robert  T.  Bartley  for  the 
empty  seat. 

Chairman  Walker,  71,  is  serving 
out  his  regular  term  that  expires 
June  30,  1953,  under  an  executive 
order  exempting  him  from  com¬ 
pulsory  retirement.  His  familiarity 
with  current  business  is  heart¬ 
warming  to  an  industry  long  chilled 
by  the  television  freeze.  Delays  in 
the  final  tv  decision  because  of  the 
change  in  leadership  have  been 
forecast  as  taking  only  an  addi¬ 
tional  couple  of  weeks. 


►  Walker’s  Record — Walker  does 
not  make  enemies,  either  within 
the  Commission  or  on  the  Hill.  He 
consistently  votes  with  the  major¬ 


ity.  Believing  his  own  and  the 
Commission’s  decisions  should 
speak  for  themselves,  he  is  not  in- 

(Cofitimied  on  pOQc  t) 
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Sylvania  Electric  Erecting  New  Headquarters 
For  Its  Electronics  Division 


Plant  under  construction  at  Woburn,  Mass., 
17  miles  north  of  Boston.  To  make  miaowave 
components  and  semi-conductor  devices. 

To  satisfy  the  mowing  need  for  electronic  prod¬ 
ucts,  Sylvania  will  soon  open  a  modem  new  plant 
at  Woburn,  Mass. 

This  building  of  advanced  design  will  provide 
an  additional  100,000  square  feet  of  air  condi¬ 


tioned  laboratory  and  production  facilities  for  the  | 
manufacture  of  electronic  equipment  and  com¬ 
ponents.  When  completely  equipped,  it  will  rep¬ 
resent  an  investment  of  four  million  dollars.  The  I 
new  plant  will  serve  as  headquarters  for  all  present  | 

Sylvania  electronic  production  facihties  in  the  ^ 
Boston  area.  .  I 

With  these  greatly  expanded  plant  facilities,  i 
Svlvania  is  assuring  you  of  the  newest  and  best 
electronic  components  for  radar,  television,  com-  ; 
munications  and  industry. 
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Bell  System  Circuits 
Will  Cost  $60  Million 

Additional  television,  tele¬ 
phone  and  telegraph  facilities 
authorized  by  FCC 


Microwave  radio-relay  construction 
costing  an  estimated  $32.5  million 
in  1952  will  provide  brand-new 
Bell  System  circuits  between 
Albany  and  Buffalo,  N.  Y.,  Wash¬ 
ington,  D.  C.  and  Atlanta,  Kansas 
City  and  Dallas,  and  Los  Angeles 
and  San  Diego. 

Balance  of  the  $60  million  ex¬ 
penditure  planned  by  Bell  this 
year  will  go  into  coaxial  cables 
and  terminal  equipment.  Coax 
will  be  laid  between  Orlando  and 
Tampa,  Knoxville  and  Chatta¬ 
nooga,  Memphis  and  Little  Rock. 
New  television  circuits  wilt  extend 
ser\’ice  to  Miami,  New  Orleans, 
Dallas,  Fort  Worth  and  Houston 
and  to  Oklahoma  City. 

Facilities  for  the  circuits  total¬ 
ing  more  than  8  million  channel 
miles  are  included. 


New  Commissioner  Bortley 


FCC  Choirmon  Walker 


dined  to  explain  or  apologize.  As  tered  private  industry’  and  rose  to 
a  devout  and  active  churchman,  vice-president  of  New  England’s 
he  has  sometimes  urged  religious  Yankee  Network, 
and  educational  groups  to  make  He  joined  the  NAB  back  in 
more  use  of  tv  and  radio.  He  gets  1943  as  director  of  war  activities, 

jobs  done  and  keeps  discussions  Since  1948,  he  has  been  adminis- 

short  and  to  the  point.  His  partic-  trative  assistant  to  his  uncle, 
ular  interest  has  been  telephone  House  Speaker  Sam  Rayburn.  Be- 
and  telegraph  regulation.  aides  his  impeccable  political  con¬ 

nections,  Bartley  made  a  good 
►  Bartley’s  Record — Director  of  personal  impression  upon  the 
FCC’s  Telegraph  Division  from  Senate,  which  confirmed  his  term 
1934  to  1937,  Bob  Bartley,  43,  en-  to  July  1, 1958. 


\CMtCAS 


BOGOTA 


Despite  optimism  expres.sed  in  the 
United  States,  tv  will  not  fully  cap¬ 
ture  the  South  American  market 
for  at  least  another  four  years.  This 
is  the  opinion  of  Ernest  Marx, 
General  Manager,  Sales  Division, 
DuMont,  who  has  just  returned 
from  a  tour. 

In  a  verbal  recap  of  his  trip, 
Marx  pointed  out  to  an  Electronics 
reporter  that  of  six  countries  hav¬ 
ing  or  contemplating  tv,  four  face 
some  sort  of  government  control. 

►  Stations  Operating — Sao  Paulo, 
Brazil,  leads  the  South  American 
tv  race,  with  two  stations  already 
operating  and  three  contemplated. 
Brazil’s  government  is  considering 
establishment  of  licensed  plants 
where  native  industry  would 


SAO  PAULO 


kSUNCKM; 


'PORTO  ALEGRO 


VALPARAISO] 
SANTIAGO  ] 


BUENOS, 
AIRES  ’ 


MONTEVIDEO 


Twelve  cities  in  South  Americo  hove, 
or  plan  soon  to  hove  television.  Eight 
ore  located  along  the  coast.  Distance 
between  Sao  Paulo  and  Rio  is  250 
miles 


de  Janeiro,  Brazil,  the  distance  is 
250  miles,  (approximately  the 
.same  as  from  New  York  to  Wash¬ 
ington)  which  is  the  shortest  dis¬ 
tance  between  any  two  large  cities 

(Continue^l  on  po9e  10) 
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Designed  to  withstand  the  rigid 
Characteristic  G  humidity  tests  of  the  most 
stringent  specification  of  them  all— JAN-R-26A— 
Sprague’s  new  Blue  Jacket  Wire-Wound  Resistors 
give  trouble-free  service  in  military  electronic 
and  electrical  equipment  exposed  to  extremely 
damp  climates ! 

These  outstanding  new  members  of  the 
Sprague  resistor  family  are  now  available  in  tab 
terminal  styles  RW29  through  RW39  in  wattage 
ratings  up  to  166  watts. 

You’ll  find  the  complete  Blue  Jacket  Story 
with  performance  specifications  in  Engineering 
Bulletin  110,  just  off  the  press.  Get  your 
copy  without  delay. 

YOU’LL  KNOW  THESE  REMARKABLE  RESISTORS  BY 
THEIR  VITREOUS  ENAMEL  BRIGHT  BLUE  JACKETS 


i^TridttMrk 
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■» 

i 


in  all  South  America. 

Pointing  out  the  distance  from 
one  end  of  the  continent  to  the 
other  is  11,954  miles,  Marx  said 
there  obviously  would  be  no  con¬ 
gestion  of  stations. 

^Standards  Being  Used  —  The 
table  at  right  shows  the  standards 

Everyman's  Radio 
Works  Two  Ways 

Citizens  Band  has  over  700 
authorizations  and  a  new  con¬ 
trol  frequency 

Blueprinted  by  FCC  for  non¬ 
technical  mass  use  of  two-way  radio 
communication,  the  Citizens  Kadio 
Service  was  launched  in  1947 
(Electronics,  p  81,  Nov.  1947). 

The  proposal  envisioned  simple 
licensing  of  commercial  ‘type-ap¬ 
proved’  transmitter-receivers  that 
would  allow  the  man  in  the  street  to 
talk  from  here  to  there.  Although 
several  designs  were  approved  for 
radiophone  use,  manufacturers 
never  produced  equipment. 

►  Growing  Business  —  Authoriza¬ 
tions  until  recently  in  the  hands  of 
just  a  piddling  few  experimenters 
have  now  grown  to  a  startling  700- 
odd.  Who  is  using  Citizen  Radio, 
and  how?  No  detailed  breakdown 
is  available  from  FCC  because  a 
statement  of  use  is  not  required 
when  the  station  license  is  obtained. 

It  is  known,  however,  that  the  band 
is  being  used  in  two  different  ways : 

Modified  uhf  taxi  equipment  is 
beginning  to  be  employed  by  people 
who  can’t  qualify  for  other  classes 
of  radiotelephone  service.  Most  of 
them  are  interested  in  communica¬ 
tion  with  moving  vehicles,  like 
newspaper,  maintenance  or  laundry 
and  dry-cleaning  trucks.  Taxis, 
police  and  commercial  ventures 
might  obtain  authorizations,  pro¬ 
vided  they  were  willing  to' take  the 
chance  of  severe  interference.  A 
complete  station  of  this  type  costs 
about  $600,  requires  no  licensed 
operator,  but  must  be  installed  and 
serviced  by  one.  Because  it  has  a 
Class  A  rating  it  can  operate  in  re¬ 
gions  of  slightly  less  interference. 


now  in  use  or  being  contemplated 
by  new  stations: 


Sao  Paulo,  Brazil 
Montevideo,  UruiTuay 
Buenos  Aires,  Argentina 
Rio  de  Janeiro,  Brasil 
Santiago.  Chile 


Standard 
Line*  Fields 

525  60 

525  60 

625  50 

625  SO 

625  50 


Now 


The  other  general  use  is  for  re¬ 
mote-control  devices.  Several  equip¬ 
ments  with  Class  B  approval  are  in 
production.  All  Class  B  gear  must 
operate  in  the  center  of  the  band 
where  interference  may  be  worst. 
They  include  garage-door  openers 
and  controls  for  model  aircraft  or 
boats.  Suitable  transmitters  and 
receivers  for  models  cost,  respec¬ 
tively,  about  $40  and  $30.  Trans¬ 
mitters  must  not  be  tampered  with 
but  no  operator  license  is  required. 

►  Bright  Prospects — FCC  has  sup¬ 
plied  a  fillip  to  the  business  by 
issuing  a  new  ‘Class  C’  authoriza¬ 
tion  for  remote  control  only.  This 
assignment  allows  use  of  frequen¬ 
cies  between  27,230  and  27,280 
kilocycles  rather  than  the  regular 
Citizens  band  centered  at  465,000 
kc.  Equipment  for  this  lower  fre¬ 
quency  will  be  simpler  to  con¬ 
struct  and  just  as  easy  to  license. 


Noble  Experiment 
Is  Noncompetitive 

Radio  message  service  will  pro¬ 
vide  information  on  split  chan¬ 
nels 

Dan  Noble,  pioneer  of  mobile  f-m 
communications,  recently  dis¬ 
patched  personal  letters  to  all 
operators  of  Miscellaneous  Com¬ 
mon  Carrier  systems,  assuring 
them  that  Motorola  (of  which  he 
is  V.  p.)  is  no  competitor. 

Noble  recently  set  up  Phoenix 
Radio  Message  Service,  in  Arizona, 
as  a  means  of  field  testing  new 
two-way  communications  equip¬ 
ment  used  between  a  telephone¬ 
answering  switchboard  and  mov¬ 
ing  subscribers’  cars. 

Technical  data  collected  will  be 
turned  over  to  the  Joint  Technical 
Advisory  Committee  (JTAC)  for 
formulating  industry  recommenda¬ 
tions  to  FCC  on  so-called  ‘split- 
channel’  allocations.  Usual  chan¬ 
nels  require  a  width  of  60  kilo¬ 
cycles.  The  Phoenix  service  nar¬ 
rows  the  channel  to  20  kc. 

Although  tariff.s  of  existing 
message  services  are  a  matter  of 
public  record  on  file  with  the  Com¬ 
mission,  a  clear  picture  of  operat¬ 
ing  costs  is  not  always  easy  to 
arrive  at.  The  Phoenix  experi¬ 
ment  is  expected  to  furnish  a  typi¬ 
cal  set  of  cost  figure.s,  too. 


Printed  Parts  Ease  Microwave 
Component  Bottleneck 


A  REVOLUTIONARY  technique  for 
producing  complicated  microwave 
components  in  minutes  rather  than 
months  was  announced  by  engi¬ 
neers  of  Federal  Telecommunica¬ 
tion  Labs,  research  associate  of 
IT&T,  at  the  1952  IRE  National 
Convention.  The  new  foil-coated 
plastic  equivalents  of  complicated 
plumbing  units  promise  to  ease  the 
present  bottleneck  in  production 
of  electronic  equipment  for  guided 
missiles  and  jet  planes. 

Two  examples  are  illustrated, 
the  5,000-mc  magic  T  weighing  15 


pounds  and  costing  around  $700 
can  now  be  replaced  by  a  two-inch- 
long  plastic  strip  costing  less  than 
a  dollar  and  weighing  only  a  few 
ounces,  and  the  5,000-mc  flap  at¬ 
tenuator  can  be  replaced  with  a 
three-inch  plastic  strip  having 
only  a  simple  riveted  plastic  flap. 

►  Materials  Not  Critical — Raw 
material  for  printed  microwave 
components  is  sheet  polystyrene, 
Teflon  or  a  similar  dielectric  mate¬ 
rial  about  one-eighth  inch  thick, 

(Contiimed  on  pogc  14) 
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...for  more  information  . . .  see  next  two  pages  | 


SMALL 


SMALLER 


SMALLEST 

feed-thru 
capacitors 
available 
today ! 


i 


Use  the  smallest  capacitors  on 
widest  line  available . . .  with 


EYEIH-MOUNTED  FEED-THROUGH  CERAMIC  CAFACITORS  UC  nOW 
available  in  a  new  wider  line  —  better  engineered  than  ever 
before.  These  are  the  snullest  feed-through  capacitors  nude. 
Available  in  the  widest  capacitor  range  on  the  market.  Gm 


j" 


be  tin  dipped  for  ease  of  soldering  —  and  furnished  with 
general  temperature  compensating  characteristics.  Capacities 
range  from  10  to  3000  mmf.  Voltage  rating  500  V.D.C.W. 
For  complete  information  —  write  for  Bulletin  EP-15. 


f 


the  market... choose  from  the 
Centralah  Ceramic  Capacitors 


You  will  find  Centralab  Ceramic  Capacitors  the  most  per¬ 
manent  type  yet  developed  —  available  in  the  smallest 
sizes  on  the  market  today.  More,  with  Centralab  you  get  the 
widest  choice  of  voltage  and  accuracy  requirements  that  you 
can  get  anywhere  —  at  any  price. 

After  testing  hundreds  of  different  ceramic  combinations, 
Centralab  developed  Ceramic  X  with  non-hygroscopic  propt- 
erties.  Moisture  absorption  is  held  to  .007%  or  less  —  this 
ultimate  in  reliability  under  severe  humidity  nukes  it  ideal 
for  tropical  climates.  In  addition,  edacity  tolerances  are 
maintained  up  to  temperatures  of  83’  C  —  Ugher  than  gen¬ 


erally  encountered  in  most  electrical  apparatus. 

Today,  when  size  is  so  important,  Centralab  offers  the 
smallest  capacitors  available  —  about  ^  the  size  of  ordinary 
capacitors  of  mica  or  paper  construction. 

Compare  with  all  others  —  and  note  the  advantages  in 
standardizing  on  Centralab  Ceramic  Capacitors — for  highest 
efficiency,  simllest  size,  low  power  factors,  high  voltage  and 
accuracy  requirements,  and  true  pernunence. 

A/J  Centralab  capadtors  are  made  to  applicable  portions 
of  JAN  specifications. 


■C  M-KAP  IIMUUUl  enuume  CAPACITOU 
Available  from  1  mnif.  to  10,000  mmf. 
Ideal  for  use  in  ri.  bjr-pass  and  audio¬ 
coupling  applications.  For  details,  write 
for  Bulletin  42-3. 


TUIUIAI  eiAAMIC  CAPACITOAS  —  type 
TCZ  show  no  capacitance  change  over 
wide  temperature  range.  Type  TCN  spe¬ 
cial  ceramic  body  varies  capacitance  with 
temperature.  Write  for  Bulletin  42-18. 


TV  HI-VO-KAPS  are  the  sUndard  high 
voltage  capacitors  for  the  TV  industiy. 
Capacitance:  300  mmf.,  10  KV,  20  KV 
and  30  KV  D.C  working.  Write  foe 
Bulletin  42-1011. 


f  / '#'* 


CIIAMIC  DISC  Hl^tAP  CAPACITOAS  hold 
thickness  to  a  minimum.  Make  possible 
very  high  capacity  in  extremely  small 
size.  Used  in  HF  oy-pass  and  coupling. 
For  details,  write  for  Bulletin  42-4R. 


HlOH  VOiTAOI  CIAAAIIC  CAPACITOAS. 

Capacitance:  5  to  500  mmf.,  5  KV  to  40 
KV  D.C.  working.  Ideal  for  portable  or 
mobile  equipment  and  high  voltage,  high 
frequency  gear.  Bulletin  42-102. 


For  complete  infonnation  on  Centralab  ceramic  capacitors 
and  other  electronic  components  .  .  .  switches,  controls  and 
printed  electronic  circuits  .  .  .  write  for  technical  bulletins 
listed  and  latest  Centralab  catalog. 


Cen^dab 

A  Division  of  Globa-Union  Inc. 
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MINIATUAI  CIAAAIIC  TAIAIMIIS  can  be 

mounted  to  chassis  or  terminal  mounted 
to  coil  or  termiful  board.  Available  in 
various  trimming  ranges.  For  details, 
write  for  Bulletin  EP-16. 
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being  developed  show  great 
promise  for  peace-time  applica¬ 
tions. 

Typical  comments  from  the 
twenty  odd  companies  known  to  be 
in  the  magnetic  amplifier  business 
give  graphic  proof  of  prosperity. 
One  company’s  average  monthly 
income  in  1951  was  $3,000.  The 
same  figure  for  1952  will  be 
around  $8,000,  an  increase  of  over 
250  percent. 

Another  company  tells  of  doub¬ 
ling  its  engineering  staff  inside  of 
one  year  and  increasing  floor 
space  by  500  percent  to  make  room 
for  more  production. 

Magnetic  amplifiers  are  not 
alone  in  this  contest  for  jobs  as 
tube  substitutes — transistors  are 
also  in  there  swinging.  They  do, 
however,  enjoy  a  backlog  of  valu¬ 
able  experience  and  information, 
whereas  transistors  are  still  in  the 
development  stage.  The  business 
has  been  reborn  of  necessity  and 
with  0.001-inch  copper  foil  ce-  time  and  manpower,  the  new  com-  shows  promise  of  an  abundant  and 
mented  to  both  sides.  One  side  is  ponents  are  expected  to  have  far-  prosperous  life, 
left  untouched  to  serve  as  an  elec-  reaching  effects  on  the  design  and 
trical  reflecting  mirror;  the  other  production  of  military  and  com- 
is  etched  by  printed-circuit  tech-  mercial  microwave  equipment.  In 
niques  to  give  the  required  pat-  particular,  they  open  tremendous 
tern,  without  costly  machine  tools,  market  potentialities  for  low-cost 
Offering  tremendous  savings  in  radio  communication  systems 
cost,  weight,  space,  production  operating  above  1,000  me. 


Relotive  sizes  of  old  ond  new  components  for  5,000-mc  microwove  receiver. 
The  magic  T  is  o  type  of  transformer  used  for  mixing  two  signals  together. 
The  flop  ottenuotor  provides  a  convenient  means  for  varying  strength  af 
microwave  signals 


New  Law  Will  Up 
Sound  Recorder  Sales 


Magnetic  Amplifiers  Vie ' 
For  Development  Dollars 


Two  or  three  years  ago,  the  mag¬ 
netic  amplifier  was  known  to  few 
and  understood  by  even  fewer. 
Then  along  came  the  threat  of 
another  international  scientific 
foot  race.  The  military  handed  out 
challenging  orders  for  years-ahead 
electronic  devices  for  doing  fabu¬ 
lous  things  under  fantastic  condi¬ 
tions.  Many  of  these  jobs  were 
naturals  for  the  long-neglected 
magnetic  amplifier,  and  the  seed 
was  planted. 


New  materials  and  military 
research  contracts  rapidly  ex¬ 
pand  'tubeless'  branch  of  in¬ 
dustry 

Taking  a  large  bite  out  of  today’s 
defense  dollar  is  a  group  of  com¬ 
panies,  some  old  and  some  new, 
specializing  in  the  transformer¬ 
like  magnetic  amplifier. 

In  action,  the  magnetic  amplifier 
serves  as  an  electrical  valve  in  the 
same  way  that  the  tube  does,  but 
with  the  advantages  of  extreme 
reliability,  virtual  indestructibil¬ 
ity,  high  available  power  gains  and 
high  efficiency.  The  main  limita¬ 
tion  is  speed  of  response,  but  this 
is  not  a  serious  defect  in  many 
applications. 


Pharmacist  Edward  Liebson  of  New 
York  records  a  doctor's  prescription- 
refill  order 


The  Durham-Humphrey  Act,  which 
goes  into  effect  April  26,  will  swell 
the  national  market  for  sound  re¬ 
corders.  It  requires  pharmacists 
to  furnish  proof  that  a  physician 
has  authorized  refill  of  every  pre¬ 
scription  in  certain  categories.  A 
recording  of  the  doctor’s  voice  may 
be  acceptable  in  some  instances. 

Over  50,000  drugstores  in  the 

(ContiiHitd  M  pagt  U) 


►  Who  and  How  Big — Today  the 
mushrooming  continues.  One-time 
loft  operations  have  bonanzaed 
into  profitable  workings.  The 
military  continues  to  be  number- 
one  'customer,  but  techniques 
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Advtrtisemeni 


ALL-METL  BARRYMOUNTS 
Available  for  lJnu$ual 
Airborne  Applications 


Th«c  Barrymounts  five  the  aircraft 
and  electronic  engineer  a  vibration  iso¬ 
lator  designed  to  meet  the  unusual 
temperature  and  environmental  condi¬ 
tions  met  in  high-altitude,  high-speed 
flight.  Using  no  organic  compounds, 
these  mountings  are  not  subject  to 
temperature  influences  that  may  affect 
the  performance  of  other  mountings. 

ALL-METL  Barrymounts  have  wide 
load  range  with  uniform  performaiKe. 
Natural  frequency  is  about  TVj  cycles 
Mr  second;  horizontal  stiffness  is  low 
tor  maximum  isolation  of  horizontal 
vibration.  Transmissibility  at  resonaiKe 
is  only  4^2-  There  is  no  snubber  con¬ 
tact  not  resonance  carryover  when 
vibrated  at  government-specified  ampli¬ 
tudes. 

Designed  especially  for  unusual  mil¬ 
itary  conditions,  these  mountings  meet 
the  vibration  requirements  of  JAN-C- 
172A,  MIL  E-5272  (USAF),  and  MIL- 
T-y422  (BuAer).  Ask  for  your  free 
copy  of  Catalog  i09,  containing  details 
of  these  mountings. 


BARRY  RUGGEDIZES 
ISOLATORS  AND  BASES 
For  Aircraft  Carrier  Service 
and  Crash  landings 


.  -.i 


Barry  vibration  isolators  and  mount¬ 
ing  bases  are  available  in  "ruggidized'’ 
construction,  to  withstand  the  ^ere 
shocks  of  arrested  landings  on  aircraft 
carriers  and  in  crash  landings.  These 
units  arc  tested  to  meet  the  shock-test 
requirements  of  Specification  AN-E-19, 
for  the  equipment  sizes  listed  in 
JAN-C-I72A. 

Ruggedized  mounting  bases  equipped 
with  either  ALL-METL  or  Air-damped 
Barrymounts  can  be  furnished  in  stand¬ 
ard  JAN-C172A  sizes  and  in  special 
sizes  to  meet  customers’  requirements. 
A  conspicuous  advantage  of  ruggedized 
Barry  ^ses  is  the  gain  in  strength  of 
the  base  framework  itself  —  beyond 
JAN  requirements  —  achieved  with 
very  little  increase  in  weight,  for  loads 
up  to  50  pounds,  by  design  modifica¬ 
tion  of  standard  JAN  bases.  For  greater 
loads,  ruggedized  Barry  bases  are  of 
stainless  steel  instead  of  aluminum. 
■Write  for  listing  of  ruggedized  bases 
and  unit  mounts. 


SHOCKandVIBRATION  NEWS 

;  lAKRYMOUNTS  K>R  ASSURIO  CONTROL  Of  SHOCK  AND  VIIRATION  | 


IBBATIi 


will  be  found  in  this  complete  family  of  Barrymounts. 
From  tiny,  ounce-rated  unit  mounts  .  .  .  through  rug¬ 
gedized  biiues  ...  to  heavy-duty  isolators  for  industrial 
nutchinery  .  .  .  Barrymounts  meet  all  your  needs.  FREE 
CATALOGS  give  you  details  of  dimensions,  load  ratings, 
and  military  specifications  met  by  these  effective  vibra¬ 
tion  and  shock  isolators. 

FOR  AIRCRAFT  SERVICE 

Catalog  509  describes  ALL-METL  Barrymounts  for  use 
at  extreme  temperatures.  Catalog  502-A  covers  Air- 
damped  unit  mounts  and  bases. 

FOR  INDUSTRIAL  USES 

Catalog  504-B  describes  the  general  line  of  Barrjmiounts 
rated  from  ounce  to  3300  pounds.  Catalog  607  covers 
the  use  of  Barrymounts  with  heavy  industrial  machinery. 

And  for  SPECIAL  PROBLEMS 

ask  the  advice  of  our  Field  Engineering  department,  or¬ 
ganized  to  apply  our  wide  experience  to  your  particular 
needs. 

Address  all  inquiries  to: 

BARRY 

707  PLEASANT  ST.,  WATERTOWN  72,  MASSACHUSETTS 
SALIS  RIPtlSINTATIVfS  IN 

Aftaata  ^kvataag  OaNat  Oaytaa  DatraH  La«  Aafatat 

Miaaaapatii  Naw  Tarfe  PfcflaOalfMa  Pkaaaii  Rachaatar  St.  Uala 
.Saa  Sraaciaca  laatHa  Taraata  Waakiagtaa 

m- -  ■  .-7*. ,  f,  WMBIIHEiBWNBMNRB 
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INDUSTRY  REPORT -Confinued 


U.  S.  have  prescription  depart¬ 
ments.  The  Sound-Scriber  Corp. 
of  New  Haven  reports  that  it  has 
already  sold  recorders  to  many  of 
them,  notably  the  Shulte  and  Lig¬ 
gett  chains,  for  experimental  use. 

►  Legal  Questions — The  legality  of 
telephone  recordings  varies  with 
the  state  and  this  question  has  not 
yet  been  fully  resolved.  Tele¬ 
phone  company  requirements  re- 


Top  school  leaders  meet  to 
discuss  use  in  their  fields 

More  than  60  college  presidents 
and  other  educational  top  brass 
will  meet  on  the  campus  of  Penn¬ 
sylvania  State  College  during  the 
week  of  April  21-26  to  study,  for 
the  first  time,  means  for  integrat¬ 
ing  television  into  the  country’s 
educational  system. 

Under  the  title  of  Educational 
Television  Program  Institute,  di¬ 
rected  by  Carroll  V.  Newsom  of 
New  York  State  Education  Dept., 
the  group  will  consult  with  tech¬ 
nical,  financial  and  operations  ex¬ 
perts  in  the  commercial  field.  A 
closed-circuit  tv  system  will  be 
set  up  for  demon-stration.  Art 
Hungerford  of  General  Precision 
Laboratory,  previously  training- 
aids  technical  expert  for  the  Navy, 
will  serve  as  assistant  director. 

Some  $70,000  necessary  to 
underwrite  the  Institute  have  been 
chiefly  provided  by  the  Fund  for 
Adult  Education  (Ford  Founda¬ 
tion).  The  group  also  has  the 
backing  of  the  Payne  Fund,  Sloan 
Foundation  and  others. 

►  Timing — With  FCC  expected  to 
lift  the  tv  freeze  by  the  time  of  the 
meeting,  the  college  pre.sidents 
will  have  some  firm  frequency 
allocations  upon  which  to  base  their 
thinking.  In  its  proposed  alloca¬ 
tions  plan,  the  Commission  provided 
209  educational,  noncommercial  tv 
channels.  Of  these,  127  were  uhf 
and  82  vhf.  However,  FCC  has  been 
swamped  by  some  838  petitions 
from  colleges  and  school  systems. 


garding  direct  recordings  also 
vary  throughout  the  country  and 
must  still  be  clearly  defined. 

So  far  as  the  FCC  is  concerned, 
this  federal  body  has  already  ruled 
that  recorded  conversations  must 
be  preceded  by  a  warning  ‘beep’ 
signal  in  the  case  of  interstate 
communications.  That  the  beep 
need  not  be  used  on  intrastate 
telephone  lines  remains  to  be 
seen. 


Weightiest  arguments  for  more 
channels  came  from  New  Jersey 
(which  had  been  left  entirely  out 
in  the  cold)  as  well  as  Connecticut, 
New  York  and  Wisconsin,  all  of 
which  have  extensive  educational- 
tv  plans  at  the  state  level.  Ralph 
Steetle,  executive  director  of  Joint 
Committee  on  Educational  Tele¬ 
vision,  is  confident  that  the  final 
channels  provided  will  be  "more 
than  209”. 

►  Competition — Some  commercial 
broadcasters  tend  to  swell  up  and 
turn  red  when  educational  tv  is 
mentioned.  Aside  from  the  reser¬ 
vation  of  valuable  channels,  which 
can’t  be  laughed  off  lightly  in 
this  spectrum-hungry  world,  com¬ 
mercial  tv  probably  has  little  to 
fear  from  etv.  Some  systems  will 
be  so  highly  geared  in  with  the 
school  program  as  to  offer  little 
popular  fare. 

Many  tv  problems  are  common 
to  both  types  of  service,  like  net¬ 
working  and  distribution  of  kine- 
recordings.  But  in  the  educational 
system  greater  reliance  may  have 
to  be  placed  on  privately  owned 
and  operated  microwave  links 
when  off-the-air  relaying  is  im¬ 
possible. 

Commercial  tv  stations  in  many 
places,  says  Director  Steetle,  are 
doing  a  fine  job  with  educational 
programs  of  their  own.  They 
should  be  encouraged  to  continue. 
Particularly  in  communities  and 
sections  where  the  economy  will 
not  support  an  educational  station, 
the  commercial  outlet  will  have  to 
carry  the  whole  load. 


Hotel  TV  Comes  of  Age 

Rugged,  simple  sets  with  hid¬ 
den  controls  are  needed 

Major  changes  in  the  guest-tele¬ 
vision  policy  of  hotels  have  re¬ 
cently  taken  place. 

In  the  beginning,  larger  hotels 
were  equipped  with  video  distribu¬ 
tion  systems.  ‘Slave’  units  were 
brought  to  a  guest’s  room  upon  re¬ 
quest.  The  charge  was  so  much 
extra  per  day.  The  smaller  hotels 
had  no  tv  facilities. 

►  Current  Practice — Today,  master 
antenna  systems  are  taking"  over, 
with  indoor  antennas  running  a 
close  second.  Video  distribution 
systems  are  fast  becoming  passe. 
Portable  sets  take  their  place. 
Average  screen  size  is  about  14 
inches,  with  many  20-inch  sets 
permanently  installed  in  large 
hotels. 

Nearly  every  hotel  in  New  York 
City  has  tv  facilities  of  one  kind  or 
other.  For  permanent  installa¬ 
tions,  the  charge  is  hidden  in  the 
regular  price  of  the  room.  Smaller 
hotels  charge  from  one  to  three 
dollars  per  day. 

►  Type  of  Set  Needed — Hotels  re¬ 
quire  tv  sets  that  stand  up  under 
all  kinds  of  abuse  and  are  simple 
to  operate,  with  most  controls  hid¬ 
den.  Because  many  hotel  guests 
have  never  operated  a  tv  set,  too 
many  controls  on  the  front  panel 
increase  maintenance  problems. 

Lockheed  Starts 
Training  Program 

Faced  with  a  continued  shortage 
of  electronic  technicians  and  the 
growing  demand  for  aircraft  even 
more  heavily  equipped  with  elec¬ 
tronic  devices,  Lockheed  has  started 
an  earn-while-you-learn  training 
program. 

The  program  is  geared  to  turn 
out  600  technicians  in  1962.  In  the 
first  class,  25  are  studying,  with 
pay,  on  a  regular  factory  shift  from 


Educational  Television  Stands 
at  the  Crossroads 
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Every  El-Menco  (Capacitor  is  factory-tested  at  more 
than  double  its  working  voltage,  thus  assuring  a 
wide  margin  of  safety,  regardless  of  the  nature  of 
the  application. 


•  From  the  midget  CM-IS  (2-525  mmf.  cap.)  to  the 
mighty  CM-35  (  3,300  -  10,000  mmf.  cap.)  depend¬ 
ability  is  a  predetermined  certainty.  That  is  why 
£l-Menco’s  have  won  such  universal  acclaim  in  both 
military  and  civilian  services. 


LrJ  LlencD 


MOLDED  MICA  Wdh  m  hBiWil  liWWMICA  TRIMMER 

CAPACITORS 


Radio  and  T*lavi(iaa  Manirfactiifan,  Donmtic  and  I 


THE  ELECTRO  MOTIVE  MFC.  CO.,  INC. 
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,  CominvffikvN  Direct  With 

WILLIMANTIC,  CONNECTICUT 
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Radio  terminal  board  of  the  new 
Super  -  Constel  lotion  tronsport  hos 
1,500  connections,  is  assembled  out¬ 
side  the  airplane 


8  am  to  4:45  pm. 

Even  technicians  with  five  to  six 
years  of  electronic  experience  will 
get  a  12-week  refresher  course 
familiarizing  them  with  Lockheed’s 
current  needs.  Less  experienced 
trainees  will  take  a  27-week  course 
in  fundamentals  plus  up  to  14  weeks 
of  specialized  work. 

►  Program  Going  Well — Response 
to  the  program  has  been  good  and 
there  is  already  a  backlog  of  appli¬ 
cants.  So  far,  20  percent  of  those 
accepted  for  training  have  been 
company  employees.  The  remain¬ 
ing  80  percent  have  responded  to 
ads  in  newspapers. 

A  similar  program  has  gone  into 
effect  at  Lockheed  Service.  An 
initial  class  of  50  is  now  in  train¬ 
ing. 


First-Quarter  Checks 
Go  to  Stockholders 

Judging  from  figures  reported  by 
leading  companies  in  the  elec¬ 
tronics  industry  on  net  profits  and 
dividends  paid,  1951  was  a  good 
year  financially.  'i 

First-quarter  dividends  for 
1952,  now  in  the  mails,  range 
from  15  cents  per  share  being  paid 
by  Aerovox,  to  Raytheon’s  60 
cents.  Admiral  and  Philco  are 
paying  40  cents  per  share; 
Sprague  is  paying  50  cents. 

During  1951,  Magnavox  earned 
77  cents  a  share  for  common  stock, 
Stromberg-Carlson  earned  |1.66 


per  share  and  is  paying  a  regular 
dividend  of  50  cents  for  preferred 
and  25  cents  for  common  stock  for 
first  quarter.  RCA  paid  $1.00  per 
share  in  1951. 

►  Nets  &  Grosses — Although  in¬ 
dustry  gross  income  was  higher, 
net  profits  were  generally  lower 
than  1950  due  to  increased  federal 
taxes.  RCA’s  $598  million  gross 
income  netted  the  company  $31 
million  after  taxes.  Though  gross¬ 
ing  $12  million  more  than  in  1950, 
the  company  netted  $15  million 
less. 

General  Electric  also  showed 
less  net  profit  compared  with  1950, 
due  to  taxes.  With  almost  $21 


billion  in  gross  income,  the  net  for 
GE  was  $138  million.  In  1950,  a 
gross  of  nearly  $2  billion  gave  a 
net  profit  of  $173  million. 

The  Canadian  Admiral  Corp., 
Ltd.,  netted  $217  thousand  after 
a  gross  of  over  $5  million.  West¬ 
ern  Electric  made  a  net  profit  of 
$45  million  after  taxes  from  a 
gross  of  $805  million.  Olympic 
Radio-TV  Corp.  grossed  $lli 
million  and  put  just  over  a  quarter 
million  dollars  ‘in  the  kitty’.  Syl- 
vania  hit  a  new  high  by  netting 
$8,253,973  while  grossing  $202 
million,  a  record  level.  In  1950, 
the  company  paid  nearly  $4  million 
to  stockholders. 


What's  Behind  the  Figures— 
Licensee  Radio— T\^  Set  Sales 


Second  of  a  series  explaining 
basis  of  statistics  reported  on 
Figures  of  the  Month  page 

The  second  division  of  the  statis¬ 
tical  round-up  which  appears  each 
month  on  page  4,  labeled  Receiver 
Sales,  gives  the  monthly  totals  of 
radio  and  tv  sets  sold,  in  units  and 
in  dollar  value.  The  figures  given 
are  those  reported  by  licensees 
who  pay  royalties  under  patents 
controlling  the  design  and  produc¬ 
tion  of  all  classes  of  domestic 
receivers. 

The  editors  are  not  permitted  to 
disclose  the  source  of  these 
figures,  but  it  can  be  stated  that 
they  represent  the  sales  of  all 
major  manufacturers  except  one. 
The  totals  are,  therefore,  repre¬ 
sentative  of  better  than  90  per¬ 
cent,  possibly  95  percent  of  the 
overall  industry  picture. 

►  Set  Breakdown — The  listings 
have  the  following  significance: 
Television  sets  include  table  models, 
consoles,  radio-phono-tv  combina¬ 
tions  and  converters.  Both  direct- 
view  and  projection  models  are  in¬ 
cluded.  Electric  radio  sets  include 
am,  fm  and  am-fm  table  models 
and  consoles  as  well  as  radio-phono 
table  and  console  sets,  but  omit 


any  type  of  set  intended  to  be  oper¬ 
ated  by  batteries.  Battery  sets  in¬ 
clude  table  and  console  models  as 
well  as  portables  having  provision 
for  ac-dc  and  battery  operation. 

The  dollar  values  published  are 
the  manufacturer’s  billing  price, 
le.ss  excise  tax.  Latest  month  is  the 
month  during  which  the  sales  were 
actually  billed.  However,  all  re¬ 
ports  are  not  received  from  manu¬ 
facturers  until  the  middle  of  the 
second  month  following.  This  ac¬ 
counts  for  the  delay  in  publishing 
the  figures  (December  sales  pub¬ 
lished  in  the  April  issue). 

Space  on  the  Figures  page  does 
not  permit  a  complete  breakdown 
of  the  licensee  sale  figures,  but  the 
following  typical  data  are  avail¬ 
able  :  In  the  electric  radio  set  cate¬ 
gory,  table  models  having  a  billing 
price  over  $12.50  accounted  in 
December  1951  for  about  80  percent 
of  the  units  and  about  65  percent 
of  the  dollar  value  in  that  category, 
compared  with  3  percent  of  the 
units  and  14  percent  of  the  value 
represented  by  all  radio  and  radio¬ 
phono  consoles.  Among  battery 
sets,  ac-dc  portables  account  for  98 
percent  of  the  units ;  only  3  battery 
consoles  were  reported  sold  in  that 
month. 

(Contmued  on  pogt  20) 
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High-level,  direct-reading  portable  test  sets 
simplify  iaboratory  and  field  SHF  work 


SPECIFICATIONS 


■hp.  624A  SHF  Ust  Smt 

RANGE:  8,500  to  10,000  me. 

OUTPUT:  0  dbm  (1  mw)  to  '—^100  dbm  into  50*ohm 
lood.  Typo  N  lock. 

OUTPUT  ACCURACY:  Within  2  db,  -10  to  -100 
dbm  into  motchod  tood. 

INTERNAL  MODULATION:  Pultod  or  fm. 

PULSE  MODULATION:  Lonpth  vorioblo  from  op- 
proi.  .25  to  10  R'*P  ond  foil  timoi,  oock, 
0.05  tU9<.  Roto  vorioblo  35  to  3,500  ppe. 

EXTERNAL  SYNC:  intornol  pwltor  oporotot  froo- 
runnin9  or  in  sync  with  oxtornol  5-«.  pook 
pulfo,  poc.  or  nof..  or  5-v.  rm«.  »ii»o  wovos. 
Moy  bo  oxtornoMy  tqworo-wovo  modulotod. 
INC  tock. 

FM:  Intornol  fm  ot  powor  lino  froqooncy.  ±7.5 
me  dovietion  mox.  Alto  fm  modulotion  by  ox¬ 
tornol  35  to  3,500  cpt  voltopot. 

TRIGGER  PULSES:  (o)  Coincidont  with  itort  of  oot- 
put  rf  pultOj  (b)  3  to  250  /uoe  ohoed  of  out¬ 
put  rf  pulto. 

POWER  METER:  2  mw  full  tcolo.  Aceuroto  within 
1  db. 

FREQUENCY  METER:  Full  ronpo,  oeeuroto  within 
0.03%  ot  35*C  ombiont. 

PRICE:  12,250.00  f.o.b.  foctory 


-hp-  623B  SHF  Ust  Smf 

TOTAL  FREQUENCY  RANGE:  5,925  to  7,725  me. 

INDIVIDUAL  KLYSTRON  RANGES: 

5,925-6.225  6,575-6,875  7,1 25-7,425 

6,125-6,425  6,850-7,150  7,425-7.725 

OUTPUT:  0  dbm  (I  mw)  to  -70  dbm  Into  50-ohm 
lood.  Diroet-rooding  eontrol. 

OUTPUT  ACCURACY:  Within  2  db,  0  to  -70  db, 
into  motehod  lood. 

INTERNAL  MODULATION:  FM  from  1,000  ept  in¬ 
tornol  toureo;  photo,  doviotion  odjuttoblo; 
mox.  doviotion  ±15  me. 

EXTERNAL  MODULATION:  FM,  50  cpt  to  10  ke. 
Moy  bo  pultod  or  tguoro-wovod  oatornolly. 

DETECTOR  OUTPUT:  Xtol  dotoctor  to  provido  rocti- 
flod  output  whon  fm  or  pultod  powor  oppliod. 
fOthor  tpocificotiont  timilor  to  634A) 

PRICE:  $1,500.00  f  o  b.  foctory. 

Goto  tvbjocf  to  chonfo  wifhoot  not>co 


Fi^.  2.  Simpliflod  circuit,  -ftp-  624A 


-hp-  624A  SHF  Test  Set  is  a  high-level, 
accurate,  multi-purpose  instrument  de¬ 
signed  to  speed  and  simplify  a  wide 
variety  of  tests  between  8,900  and 
10,000  me.  It  is  an  ideal  one-piece 
unit  for  measuring  receiver  sensitivity 
or  selectivity,  transmitter  tuning  or 
power  level,  and  is  panicularly  adapted 
to  testing  complete  radar  or  gunfire 
control  systems  or  beacon  etniipment. 
The  instrument  includes  pulsing  cir¬ 
cuitry  providing  a  variety  of  high- 
quality  rf  pulses. 

-hp-  624A  consists  of  a  signal  genera¬ 
tor  and  a  power  and  frequency  meter 
seaion.  The  generator  includes  a  mod¬ 
em  klystron  generator  with  excellent 
frequency  stability  and  an  output  atten¬ 
uator  of  the  waveguide-beyond-cutoff 
type,  insuring  high  accuracy  and  stab¬ 
ility.  The  attenuator  is  not  subject  to 
temperature,  humidity  or  age  changes. 
The  power  and  frequency  meter  section 
can  be  used  to  adjust  the  signal  gen¬ 
erator's  frequency  and  level  as  well  as 
measure  external  rf  ene^.  The  instru¬ 
ment  employs  50-olun  Type  N  coaxial 
connectors,  but  for  maximum  versa- 


Fi«.  3.  Typicol  rf  puIm,  0.25  p—c. 


tility  includes  adaptors  for  waveguide 
connection. 


-hp-  623B  Test  Set  is  designed  for 
operation  at  frequencies  between  5,925- 
me  and  7,725  me.  This  overall  fre-4 
quency  range  is  covered  in  six  bands,.| 
each  of  which  is  a  full  300  me  wideu 
Bands  are  selected  by  installation  off 
the  proper  klystron  tube  (see  specifica-i 
tions).  The  instrument  is  panicularly 
useful  in  field-testing  SHF  radio  relay 
stations  and  communications  equip¬ 
ment  as  well  as  general  tests  involving  ^ 
fm  modulated  equipment.  It  includes 
a  1,000  cps  mooulator  and  may  also 
be  square-waved  or  pulsed  by  external 
sources  with  frequencies  ranging  from 
60  cps  to  100  kc. 

Both  -hp-  624A  and  623  B  weigh  less 
than  60  pounds,  are  of  extra-sturdy 
construction  and  are  equipped  with 
carrying  handles  and  snap-on  cover. 
Sets  also  fit  standard  relay  racks. 

Set  yeut  -hp-  emgiMter-satesmam  er 
write  dirttl  for  camplete  data. 


HiWLITT-PACKARD  COMPANY 


A  PAM  mm.  MAP  •  PAID  AIVO.  CAUPOMNA,  U4.A. 
MpwU  NaMT  A  NaaMi^  Ud,  Saa  PfMMiMih  Naw  Tark,  Ut  Papdim 
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mZ  V.  maximum  rf  output 
Diroct  tuning,  rooding 
Puls*  and  fm  modulotod 
Stoblo,  oeeuroto  100  db  ottonuotor 
Moosuros  oxtornol  rf  powor 
Moosuros  oxtornol  froquoney 
Compoet,  sturdy,  portoblo 
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Sales  of  television  sets  in  the 
latest  month  were  about  evenly  di¬ 
vided  between  consoles  and  table 
models.  Among  the  consoles  only 
one  in  8  tv  sets  sold  was  equipped 
for  phonograph  reproduction.  Di¬ 
rect-view  sets  far  outdistanced  pro¬ 
jection  models;  only  142  projection 
sets  were  sold  in  December,  out  of 
the  total  of  384,000  tv  sets  of  all 
types. 

►  1951  Recap — Totals  for  the  12 
months  of  1951  reveal  a  sale  of 
5,032,942  tv  sets  with  a  value  of 
$894,476,000,  nearly  5  million  auto 
sets,  over  a  million  battery  sets 
and  6,868,570  electric  radio  sets 
having  a  value  of  just  under  $139 
million.  The  average  manufac¬ 
turer’s  billing  price  for  tv  sets 
was  $178,  for  electric  radio  sets 
$23.75. 


Small  British  Business 
Under  Big  Pressure 

British  electronics  industry  had 
more  than  $212  million  outstand¬ 
ing  in  orders  at  the  end  of  1951, 
according  to  a  survey  made  by 
London’s  FinaneitU  Times.  Nine 
months  earlier  the  figure  was  less 
than  $120  million. 

Delivery  of  equipment  now  being 
ordered  isn’t  expected  much  before 
1954.  New  British  fighters  and 
bombers  now  being  delivered  to  the 
RAF  are  missing  much  important 
electronic  equipment. 

Many  military  orders  are  in  the 
research  and  development  category. 

The  British  electronics  industry 
exported  $61  million  of  equipment 
last  year;  an  increase  of  $7.2 
million  over  1950. 


Why  GCA  Costs  So 

Bulky  components  using  criti¬ 
cal  materials  blamed 

Familiar  excuse  given  by  the  Air 
Force  for  high  cost  of  modern 
planes  is  the  need  for  complex  elec¬ 


tronic  gear.  However,  the  high 
cost  of  ground-controlled  approach 
radar  (GCA)  is  explained  in  terms 
of  critical  materials. 

The  table  shows  how  many 
pounds  are  used  in  three  Air-Force 
procured  GCA  sets.  The  first 
column  refers  to  a  new,  mobile,  air- 


transportable  job  costing  $617,295. 
The  other  two  are  not  identified. 


Material 

Set  i 

Sett 

Set  5 

Carbon  fiteel .... 

4,031 

64,600 

2,452 

Alloy  8te«l . 

732 

358 

580 

Stainless  steel.. 

3.459 

918 

400 

Copper  alloy. . . . 

3.453 

331 

296 

Copper  wire.... 

5.517 

2.095 

3.449 

Copper  caf*tlnK<  • 

0 

232 

116 

Aluminum . 

11,654 

6,619 

4.061 

Nickel . 

412 

0 

0 

Chrome  . 

630 

0 

0 

TV  Service  Goes 
on  COD  Basis 

$750  million  will  be  spent  this 
year  on  service  calls  to  keep 
tv  sets  running 

There  have  been  many  changes, 
some  good  and  some  bad,  in  the  tv 
servicing  picture  since  publication 
in  July  1950  of  the  ELECTRONICS 
survey:  Why  Television  Receivers 
Fail  in  Service.  These  changes  are 
important,  because  tv  servicing  is 
rapidly  approaching  a  billion-dollar- 
a-year  business  that  may  over¬ 
shadow  even  new-receiver  sales 
figures. 

On  the  credit  side,  manufacturers 
are  making  more  reliable  sets  and 
the  public  is  becoming  more  toler¬ 
ant  of  minor  defects  in  pictures, 
with  the  result  that  paying  calls 
have  dropped  to  an  average  of  3.5 
per  year  as  compared  to  6.6  for 
1950.  At  an  average  of  $12.50  per 
call  including  parts  and  with  an 
estimated  average  of  17.5  million 
sets  in  use  in  1952,  this  means  that 
a  minimum  of  three-quarters  of  a 
billion  dollars  will  be  spent  this  year 
on  repairs. 

►  Contracts — Less  than  5  per¬ 
cent  of  the  tv  sets  in  use  are  under 
service  contracts  today.  On  exist¬ 
ing  contracts  the  human  factor  still 
governs,  so  that  calls  per  year  are 
unchanged  from  the  5.5  figure  of 
two  years  ago. 

Dealers  who  handle  all  makes  of 
sets  are  selling  contracts  with  only 
about  10  percent  of  their  new  sets, 
but  this  figure  can  run  as  high  as 
30  percent  for  brands  where  the 
manufacturer  has  his  own  well- 
(ConHimed  on  pa9t  22) 


HIGH  RESOLUTION — HIGH  COST:  Airport  surface  detection  radar  (ASOR) 
equipment  could  be  used  in  conjurKtion  with  ground-controlled  opprooch  radar 
(GCA)  to  see  aircraft  and  vehicles  on  runways.  Housed  in  o  trailer,  with  an 
antenna  on  o  30-foot  temporary  tower,  this  ASDR  will  pick  off  crows  on  0 
runway  or  o  man  o  mile  away. 
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A  change  to  Platkon  Alkyd  for  its  specially 
designed  TV  brackets  helped  Emerson  R^io  and 
Phonograph  Corp.  cut  bracket  costs  S0%,  and 
assured  that  there  would  be  “no  arc  over  or  elec¬ 
trical  leakage  from  the  high  potential  picture 
tube  to  the  grounded  chassis.” 


parts  that  resist  high  heat  and  ^ 
arcing  •••  hold  precise  dimensions! 


When  your  TV  parts  are  molded 
of  Plaskon  Alkyd,  you  can  meet 
the  extremely  close  tolerances  de¬ 
manded  in  television  assemblies. 
That’s  because  Plaskon  Alkyd  has 
exceptional  dimensional  stability 
with  no  after-shrinkage. 

And  the  high  heat  resistance 
prevents  parts  molded  of  Plaskon 
Alkyd  from  breaking  down,  even 
under  short-time  contact  with 
molten  solder  when  connections 
are  made. 

What’s  more,  Plaskon  Alkyd 


combines  a  number  of  outstanding  ai 
properties  so  essential  for  superior 
electrical  insulating  parts:  high  di- 
electric  strength,  superior  arc  re-  |  j 
sistance,  excellent  resistivity.  In 
addition,  it  can  be  molded  faster  rj 
and  at  lower  temperatures,  giving^! 
increased  production  and  greater  || 
savings. 

Before  you  redesign,  look  intolj 
the  advantages  Plaskon  Alkyd  can 
offer.  Write  today  for  full  informa-  $ 
tion  on  television  and  electronic  i 
uses. 


PLASKON  DIVISION 

Libbey  •  Owens  •  Ford 
Class  Company 

TaM>S.Ohis 
BnuxA  Ofcms 

Boatoa  •  Ckkaf*  •  •  N«wTMfc 

M— iTtwc—  MoMnig  Cof— Ja, 


Plaskon  Mobile 
Demonstration  Trailer 

Fully  equipped  with  molding  presses  and 
complete  testing  equipment.  Plaskon  tech- 
nkistts  will  demonstrate  right  at  your 
door  the  superiority  of  parts  molded 
from  Plaskon  Alkyd  over  parts  you  may 
be  using  now.  Inquire  today. 
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MEETINGS 


April  6:  Connecticut  Valley 
Section,  University  of 

Connecticut,  Storrs,  Conn. 

AnuL  7-9:  Radio  Component 
Show,  Grosvenor  House,Park 
Lane,  London,  Wl,  England. 

April  16-17:  AIEE,  Southwest 
District  Engineers,  Jefferson 
Hotel,  St.  Louis,  Mo. 

April  16-18:  Audio-to-Micro- 
waves  S:^posium,  Engineer¬ 
ing  Societies  Building,  33 
^t  39th  SL,  N.  Y.,  N.  Y. 

April  19:  Cincinnati  Section, 
IRE  Spring  Technical  Meet¬ 
ing,  University  of  Cincinnati, 
Cincinnati,  Ohio. 

April  21-24:  National  Commit¬ 
tee  of  URSI-IRE,  National 
Bureau  of  Standards,  Wash¬ 
ington,  D.  C. 

April  23-May  3 :  Ninth  Annual 
British  Conmonents  Exhibi¬ 
tion,  Radio-TV  Show,  Man¬ 
chester,  England. 

May  2-3:  Association  for  Com¬ 
muting  Machinery,  Pittsburgh, 

May  6-7:  Second  Government- 
Industry  Conference,  spon¬ 
sored  by  RTMA,  NEMA, 
AIEE,  at  National  Bureau  of 
Standards,  Wuhington,  D.  C. 

May  6-16:  British  Industries 
Fair,  Earls  Court  and  Olym¬ 
pia,  London,  England,  and 
Castle  Bromwich,  Birming¬ 
ham,  England. 

May  12-14:  National  Confer¬ 
ence  on  Airborne  Electronics, 


Biltmore  Hotel,  Dayton,  Ohio. 

May  13:  Radio  Club  of  Amer¬ 
ica,  Room  602,  Engineering 
Societies  Building,  New  York. 

May  16-17:  Fourui  Southwest 
IRE  Conference  and  Radio 
Engineeriiv  Show,  Rice  Hotel, 
Houston,  Tex. 

May  19-22:  1952  Electronics 

Parts  Shows,  Exhibition  Hall, 
Stevens  Hotel,  Chicago,  Ill. 

May  22-24 :  Electronics  Section, 
Quality  Control  Convention, 
Syracuse,  N.  Y. 

May  23-24:  1952  Audio  Fair, 
Conrad  Hilton  Hotel,  Chica^. 

June  8-12:  National  Associa¬ 
tion  Electrical  Distributors, 
Ambassador  Hotel,  Atlantic 
City,  N.  J. 

June  23-27:  AIEE  Summer 
General  Meeting,  Hotel  Nic¬ 
ole,  Minneapolis,  Minn. 

Aug.  12-16:  1952  APCO  Con¬ 
ference,  Hotel  Whitcomb,  San 
Francisco,  Calif. 

Aug.  27-29:  Western  Electronic 
Show  and  Convention,  Munici¬ 
pal  Auditorium,  Long  Beach, 
Calif. 

Sept.  8-12:  National  Instru¬ 
ment  Conference  and  Exhibit, 
Cleveland,  Ohio. 

Oct.  20-22 :  Radio  Fall  Meeting, 
RTMA  Ennneering  Depart¬ 
ment,  Hotel  Syracuse,  Syra¬ 
cuse,  N.  Y. 

Nov.  10-30:  International  Radio 
and  Electronics  Exhibition, 
Bombay,  India. 
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established  service  organization 
serving  the  public. 

^Repairs — Troubles  found  in  tv 
sets  have  changed  considerably 
from  two  years  ago. 

Tube  replacements  predominate 
as  quality  of  components  and  qual¬ 
ity  of  assembly  work  improves  in 
factories.  Antenna  calls  go  down 
because  people  either  fix  the  an¬ 
tennas  themselves  or  let  them  rot 
away.  False  calls,  when  nothing  is 
found  to  be  wrong,  remain  the  same 
as  ever  because  people  still  knock 
plugs  out  of  wall  outlets  and  still 
call  about  interference  or  trans¬ 
mitter  troubles.  Capacitor  troubles 
stay  low  except  for  certain  deep- 
South  humid  localities. 

The  breakdown  on  service  calls 
now  is:  picture  tubes — 5  per 
cent;  other  tubes — 40;  antenna 
troubles — 3;  back-of-set  controls — 
15;  deficiency  in  circuit  design — 
2  (same  as  before) ;  false  calls — 
8 ;  capacitors — 7 ;  resistors — 7 ; 
tuners — 6;  other  components — 4; 
soldered  joints — 1 ;  realignment — 2. 

Robots  to  Control 
Robots? 

Tomorrow’s  industrial  needs  will 
require  robots  to  control  robots  .  .  . 
machines  designed  to  maintain 
other  elaborate  and  highly  auto¬ 
matic  machines.  So,  at  least,  thinks 
J.  R.  Churchill,  Aluminum  Com¬ 
pany  of  America  official. 

The  Analytical  Division  Chief  of 
ALCOA  told  members  of  the  Scien¬ 
tific  Apparatus  Makers  Association 
that  as  electronic  and  other  auto¬ 
matic  features  are  added,  new  in¬ 
dustrial  equipment  becomes  harder 
to  service.  Thus  still  other  features 
that  tend  to  indicate  developing 
faults  in  advance  of  failure,  and 
perhaps  even  correct  them,  may  be 
needed. 

^  Reliable  Parts  Essential — 
Churchill  said  that  as  the  trend 
toward  automatic  apparatus  devel¬ 
ops,  makers  of  industrial  gear 
must  refrain  from  even  the  occa¬ 
sional  use  of  cheap  component 
parts.  Parts  designed  to  stand  the 
gaff  of  factory  use  rather  than 
those  primarily  intended  for  use 
in  home-entertainment  equipment 
are  recommended. 


Business  Briefs 

^Aeronautical  Radio  Inc.,  widely 
known  for  its  work  on  tube  reli¬ 
ability  for  commercial  airlines  is 
now  working  on  a  government 
contract  to  improve  the  perform¬ 
ance  and  reliability  of  military 
tubes.  The  military,  admitting 
significant  early  results,  are  not, 
yet,  however,  ready  to  give  out  de¬ 
tails. 

^Small-Boat  radiophone  potential 
is  good,  with  total  of  464,000  craft 
in  US  and  only  28,000  equipped  for 
communication.  But  even  with 
proposed  new  allocations  between 
2  and  3.6  me,  frequency  congestion 
will  still  restrict  the  market. 

^  Business  Opportunity  is  great 
for  the  firm  that  comes  up  with  a 
better  design  for  military  aircraft 
‘radomes’,  the  exposed  housings 
that  protect  warplane  radars. 


Radomes  must  not  materially 
affect  aircraft  performance  be¬ 
cause  of  their  size,  shape,  weight 
or  position,  nor  reduce  radar 
effectiveness  because  of  their  elec¬ 
trical  characteristics.  Above  350 
miles  per  hour  certain  untreated 
laminated  plastics  are  damaged  by 
heavy  rain  in  less  than  a  minute. 
Over  600  mph  even  more  rugged 
radomes  rapidly  disintegrate. 

►  A  Contract  for  $30  million  has 
been  awarded  to  the  New  York 
Shipbuilding  Corp.,  Camden,  N.  J., 
by  the  Navy,  to  convert  two  former 
heavy  cruisers,  the  USS  Boston 
and  USS  Canberra,  into  guided 
missile  ships. 

►  Radio-Frequency  power  used  by 
industrial  and  allied  apparatus  ex¬ 
ceeds  the  total  transmitter  power 
required  by  all  forms  of  electrical 
communications,  according  to 
FCC  statistics. 
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Daven  Switches 
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SPECIALTY 


)  1 
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1] 

'fj 

I  A  AMPLIFIES  VERY  LOW  VOLTAGES.  The  Brush  Direct 
V  coupled  Amplifier  features  high  sensitivity  and  low  drift. 
^  When  used  in  conjunction  with  the  Brush  Magnetic  Oscillo¬ 
graph.  it  gives  one  chart  millimeter  deflection  per  millivolt 
input.  Design  features  reduce  effects  of  power  line  fluctua¬ 
tion.  Zero  signal  drift  not  more  than  one  chart  millimeter 
per  hour.  Frequency  response  essentially  uniform  from  d-c 
to  100  cycles. 

When  used  with  the  Brush  Magnetic  Oscillograph,  the 
Amplifier  can  be  used  to  record  phenomena  previously 
requiring  the  use  of  complicated  intermediate  equipment. 
Analysis  of  static  or  dynamic  conditions  involving  either  high 
or  low  signal  strength  is  simplified  and  speeded  with  this 
equipment.  Below,  it  is  shown  recording  time  constants  of 
a  reactor  to  provide  a  saturation  curve. 


DirKt-MupM  AmplifUr 


PROVIDES  IMMEDIATE  RECORDING.  The  Brush  Magnetic  ^ 
Oscillograph,  used  with  the  proper  Brush  Amplifier,  makes 
a  direct  chart  recording  of  physical  phenomena  which  is 
immediately  available.  Either  direct  inking  or  electric  stylus 
models  available.  Gear  shift  provides  chart  speeds  of  5,  25,  W 

and  125  mm  per  second.  An  auxiliary  chart  drive  is  available  *  / 

for  speeds  of  50,  250,  and  1250  mm  per  hour.  Accessory  /■  / 

equipment  provides  event  markers  where  an  accurate  time 
base  is  required,  or  where  it  is  desirable  to  correlate  events. 

Photo  shows  two-channel  model  for  recording  of  two  phe¬ 
nomena  simultaneously. 

CHECKS  FREQUENCY  RESPONSE  QUICKLY.  The  Frequency 
Response  Tracer  permits  visual  examination  of  frequency 
response  characteristics  of  radio  receivers,  amplifiers,  trans¬ 
mission  lines,  filters.  Electro-acoustic  investigation  of  loud¬ 
speakers,  microphones,  and  telephones  can  be  made.  Fre¬ 
quency  range  is  20  to  20,000  cycles,  logarithmic  scale.  Con¬ 
tinuous  motor  drive  scans  entire  frequency  range  in  8  seconds.  . 

If  rite  for  free  copy  of  Bulletin  618  giving  details  on  these 
Brush  instruments.  The  Brush  Development  Company,  ^ 

Dept.  K-24,  3405  Perkins  Ave.,  Cleveland  14,  Ohio.  In 
Canada :  A.  C.  Wickman  Limited,  Box9,  Station  N,  Toronto. 

r  IT  IN  WRITING  WITH  A  BRUSH  RECORDING  ANALYUR  S"** 

^  U-4703 


Dir«<t-writing  Twe-Chann»l 
Mognstic  Oscillograph  Modal  Bl-202 


PlIZOIllCTIIC  CtTSTAlS  AND  CflAMICS  •  MACNITIC  IICOIDINS 
MOUSTK  DIVKIS  o  UlTRASONICS  •  INDUSTIIAl  •  RfSIAtCH  INSTRUMINTS 
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f[|i^^lARE  RELAY.,. 

the  Type  ”R”  combines  extremely 


small  size  with  unusual  sensitivity  and  long  life 


CLAREiType  "R"  RELAY 


SPECIFICATIONS 

SIZE 

length:  Height:  — 

Width:  r 

WEIGHT 

Approximately  2  ounces 

COIL 

Single  or  double-wound 

OPERATING  VOLTAGE 

Up  to  230  volts  d-c 

ARMATURE 

Single  or  double  arm 

CONTACT  ASSEMBLY 

Form  A  to  C.  Maximum  of  10 
springs  in  each  pileup. 

MOUNTING 

Two  |4-40  tapped  holes  in  end  of 
heelpiece 


‘*:a;q  ;  f?'): 


DIMENSIONAL 
DRAWING  OF 
CLARE  Type  "R"  RELAY 


•rl' 


e  This  new  Q^RE  Type  "R”  d-c  Relay  embodies  many  features  of  the  famous 
CLARE  Type  "K”  Relay,  which  was  the  first  to  combine  the  advantaf^  of  a  tele¬ 
phone-type  relay  with  the  small  size,  light  weight  and  resistance  to  vibration 
required  to  meet  the  rigid  demands  of  aircraft  service. 

In  appearance,  the  Type  "R”  resembles  the  Type  "K”,  but,  through  hardly  notice¬ 
able  structural  differences,  CLARE  bas  given  the  new  Type  "R”  even  greater 
sensitivity  and  operating  range.  Both  relays  use  the  same  contact  springs,  but  the 
Type  "R”  coil  is  longer  and  of  larger  diameter,  to  provide  greater  winding  space. 
Life  expectancy  of  the  new  relay  has  been  not  only  increased  but  multiplied. 

The  CLARE  Type  "R”  Relay  retains  in  an  improved  form  tbe  reed  armature  sus¬ 
pension  which  discerning  engineers  have  come  to  recognize  as  one  of  the  subtler 
reasons  for  the  superior  performance  of  CLARE  Type  "K”  Relays  over  other  relays 
of  comparable  size  and  somewhat  similar  appearance. 

The  Type  "R”  is  available  as  either  an  open  or  hermetically  sealed  relay.  Clare  sales 
engineers  are  located  in  principal  cities  to  give  you  firsthand  information  on  this 
new  relay  and  to  cooperate  with  you  on  any  complex  relay  problem.  Call  them  or 
write  to  C.  P.  Clare  &  Co.,  4719  ^^t  Sunnyside  Avenue,  Chicago  30,  Illinois,  In 
Canada:  Canadian  Line  .Materials  Ltd.,  Toronto  13.  Cable  Address:  CLARELAY. 


WHt0  for  CLARE  Bvihtbi  No.  HS 

CLARE  RELAYS 


First  in  the  Industrial  Field 


Model  446  transmitter  operates  on  4 
crystal-controlled  frequencies  (plus  2 
closely  spaced  frequencies)  in  the  band 
2.5-13.5  Mcs  (1.0-2.5  Mcs  available). 
Operates  on  one  frequency  at  a  time; 
channeling  time  2  seconds.  Carrier 
power  350  watts,  A1  or  A3  AM.  Sta¬ 
bility  .003%  using  CR-7  (or  HC-6U) 
crystals.  Operates  in  ambient  0°  to  * 
45'*  C  using  mercury  rectijiers;~35^ 
to  +  45^  C  using  gas  filled  rectUiers. 
Power  simply,  200-250  volts,  50/60 
cycles,  single  phase.  Conservatively 
rated,  sturdily  constructed.  Complete 
technical  data  on  request. 


Here’s  the  ideal  geflerai-purpose  high- 
frequency  transmitter!  Model  446... 
4-channel,  6-freqnency,  medium  power, 
high  stability.  Suitable  for  point-to- 
point  or  ground-to-air  communication. 
Can  be  remotely  located  from 
operating  position.  Co-axial  fitting  to 
accept  freqnency  shift  signals. 


COM 


AER 


CoiualtaBU,  dMifnen  and  muiaiMtiiren  of  standard  or  special 
electronic.  meteoroloRical  and  cornmnnications  equipment. 
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FOR  SMALL  SIZE,  SUPERIOR  PERFORMANCE 
IT’S  G-E  TANTALYTIC  CAPACITORS 

NEW  tantalum-electrolyte 
units  offer  excellent 
low-temperature  properties 

Superior  performance  and  large 
capacitance  per  unit  volume  make 
new  General  Elearic  Tantalytic 
capacitors  valuable  wherever  mini¬ 
aturization  is  a  “must.”  Designed 
for  low-voltage,  direa-current  ap¬ 
plications,  these  capacitors  excel 
in  low-temperature  properties  and 
shock  resistance. 

Oth*r  ■Mvnf  Lenf  th*H  IH«  •  RkcmM- 
Infly  lew  cwcrant  •  Harmatk  taai- 

bia  a  Oaa^  atabNIty  •  Cliaaiically-navtral 
alactralyta 

Operating  temperatures  range 
from  —  55C  to  +850,  ratings  from 
.02  muf  to  12  muf  at  150  volts  d-c. 
For  further  data,  send  coupon  for 
Bulletin  GEA-5753.  For  specific 
applications,  list  temperature  range, 
leakage  resistance  values,  and  op¬ 
erating  voltage  and'  write  Capacitor 
Sales  Division,  General  Electric  Co., 
Hudson  Falls,  N.  Y. 

For  example:  on  this 
gun  control  system— 

Design  specifications  for  the  circuit 
of  a  gun  control  servo-amplifier  system 
required  capacitors  with  great  stability 
over  a  wide  temperature  range.  Air¬ 
borne  equipment  was  involved,  so  size 
and  weight  were  also  extremely  impor¬ 
tant.  G-E  Application  Engineers  were 
called  in  while  the  design  was  still  on 
the  board.  Tantalytic  capacitors  were 
recommended  because  they  are  small, 
light,  chemically  stable.  Result:  a  finished 
design  that  meets  every  requirement. 


GENERAL 


ELECTRIC 

«>7.I9 
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FOR  RELIABLE  DC  TO  AC  AMPLIFICATION 

NEW  Stcond  Harmonic  Converter 


The  new  G-E  second  har- 
monic  converter  is  a  maicnet- 
ic-anipli6er>type  unit  which 
converts  low-level  d-c  error 
signals  (such  as  those  gen¬ 
erated  by  thermocouples)  to 
double-frequency  AC.  Devel¬ 
oped  for  exhaust  gas  tempera¬ 
ture  control  of  jet  engines, 
it's  also  applicable  to  control 
approach  systems,  industrial 
measurements,  computing  de¬ 
vices,  and  numerous  servo 
mechanisms  and  electronic 
control  systems. 

Designed  for  use  on  400- 
cycle  power  (800-cycle  out¬ 
put)  the  converter  can  be 
adapted  for  use  on  ocher 
frequencies  by  selecting  the 
proper  external  capacitance. 
Reliability  and  long  life  result 
from  these  features:  hermetic 
sealing,  static  operation,  low 
temperature  rise.  Write  now 
for  full  details  in  Bulletin 
GEC-832.  Then,  if  you  have 
an  application,  contact  your 
General  Electric  Apparatus 
Representative. 


jUm-BREAKDOWN  PROTECTION 
NEW  Hermetically- 
Sealed  Relay 


125  DEVICES  DESCRIBED 
NEW  Measuring 
Equipment  Catalog 


General  Electric’s  new  hermetically- 
sealed  aircraft  relay  for  operation 
in  exposed  locations  features  extra 
protection  against  permanent  break¬ 
down  due  to  voltage  surges.  Special 
polyster  compound  used  to  mold 
conuct  arms  into  the  stack  insula¬ 
tion  is  non-tracking,  provides 
greater  arc  resistance.  More  power¬ 
ful  magnet  structure  yields  higher 
tip  pressures  for  surety  of  make. 
Rated  28  volts  d-c,  3  amp.  See 
Bulletin  GEA-3729- 


G-E's  complete  line  of  measuring 
equipment  for  laboratory  and  pro¬ 
duction  testing  is  concisely  de¬ 
scribed  in  this  new  80-page  reference 
catalog.  Measuring  and  testing  de¬ 
vices  include  photovoltaic  cells, 
time  meters,  the  current-limited 
high-potential  tester,  and  dozens 
of  other  products.  Prices,  applica¬ 
tion  information,  and  condensed 
tables  of  important  characteristics 
are  all  given  in  this  illustrated 
booklet.  Check  Bulletin  GEC-1016. 


EQUIPMENT  FOR 
EUaRONIC  MANUFACTURERS 

A  partial  list  af  the  thousands  of  items  in 
the  complete  G-E  line.  We'll  tell  you 
about  them  each  month  on  these  pages. 

Components 


MrIrtm  Olid  Inftfviiiofitt 
Copodton 
Trofisfomifs 
Mir  forming  notwoHit 
Doloy  Hn«s 
R«0€tors 
•Thyrit* 
Motor*9Rfi«fotor  srH 
Inductrols 
RMitfort 
VoHoqr  stobniiRTt 
ProcHonol'hp  mofort 
RRCHfiRTS 


Timort 

Indkofing  lIpMt 
Control  twifchot 
Gonorotert 
SoHynos 
Roloyt  * 
Amplidynot 
Amplbtat* 
Torminol  boord* 
Piftb  buttons 
Photovoltaic  coRt 
Gloss  bushings 
Dynomotors 


Dovolopmont  and 
Production  Equipment 

Soldoring  irons 
Rosistonco-wolding  control 
Curront-limitod  high-potontial  tostor 
Insulation  tostors 
Vocuum>tubo  voHinotor 
Photooloctric  rocordors 
Domognotizors 

.  Trod»-mmk  of  Ceesral  €hctrk  Co. 


Oonorol  Boctik  Coipoiiyg  Socttow  Cb47-19 

Schonoctody  9,  Now  Torfc 

Plooso  sond  mo  tho  following  buttotinst 

Indkotot  V'  for  roforonco  only 

X  for  plonning  on  Immodiato  proloct 
(  )  GEA>5729  HormotkaHy  Soolod  Rolays 

(  )  GEA-5753  Tontalytic  Copocitors 

(  I  GEC-832  Socond  Hormonlc  Convortors 
(  )  GEC-T016  Moosuring  Equipmont 
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Cit  aii  Aiiialid.  Extensive  cutting  equip¬ 
ment,  hand  cutting  jigs,  electronically  con- 
trolleii  annealers  and  other  equipment,  much 
of  it  developetl  within  our  own  organization, 
results  in  high  speed,  precision  production 
of  parts. 


How  Superior  Forms  the  Flange 


SUPBMOR  TUBE  COMPANY  •  Electronic  producft  for  export  through  OnVer-Horri*  Company,  Horr/fon,  New  Jeraey  •  Harrison  6-4800 


Flaaiiif.  Automatic  flaring  and  flanging  ma¬ 
chines  are  combined  in  Suj>erior's  Electronics 
Division  with  carefully  trained  production  and 
inspection  personnel  who  know  how  to  do  a  job 
right  and  take  the  time  to  be  sure. 


April,  m2  -  aECTRONIC; 


Expaiilei.  Here  is  a  part  almost  ready  for 
delivery.  Simple  as  it  looks,  it  may  well  have 
l>een  the  subject  of  a  score  of  operations  and  at 
every  stage  the  prime  consideration  has  l>een 
the  quality  of  the  finished  part. 


This  Belongs  in  Your  Reference  File 
. . .  Send  for  it  Today. 


NICKEL  ALLOYS  FOR  OXIDE-COATED  CATHODES  :  This  rpprint  describes 
the  mamifacturinp  of  the  rathode  sleeve  from  the  refining  of  the  base  metal; 
includes  the  action  of  the  small  percentage  impurities  upon  the  vapor  pressure, 
sublimation  rate  of  the  nickel  base;  also  future  trends  of  rathode  materials 
are  evaluated. 


•  What  do  you  expect  when  you  order 
a  tubular  [>art  with  a  flare  or  flange  at 
one  or  both  ends? 


Certainly  you  ex()ect  that  the  over-all 
dimensions  of  the  part  will  be  within 
certain  close  tolerances.  You  expect 
that  the  flange  or  flare  will  l>e  the  only- 
distortion  in  the  tube.  You  want  the 
flange  dimensions  and  the  flare  angle 
to  be  within  the  limits  established 
in  your  specification.  You  must  he 
a.ssured  that  the  worked  areas  will  be 
free  from  cracks,  pits  and  breaks.  You 
probably  ho[ie  that  the  working  has 
not  set  up  unrelieved  stres.ses  to 
result  in  premature  failure  of  the  part. 

When  Superior  supplies  the  part, 
you  get  all  you  expect,  want  and 
hope  for. 

This  isn’t  a  matter  for  boasting.  The 
ability  to  deliver  flared  and  flanged 


parts  to  meet  these  l)asi<-  re<|uirenients 
is  just  a  [lart  of  our  job,  made  possible 
by  our  long  experience  and  extensive, 
highly-developed  equipment  for  per¬ 
forming  just  such  operations. 


The  rest  of  our  job  is  in  the  field  of 
advice,  research  and  development 
assistance  and  careful  problem  analv- 
sis  to  make  sure  that  you  have  the 
right  metal  or  alloy  for  your  purpose. 


If  you  are  a  manufacturer  or  experi¬ 
menter  in  electronics  and  have  nee<l 
for  a  tubular  part,  whether  it  be  a 
simple  cut  and  tumbled  tube,  a  flared 
or  flanged  part,  rolled  or  bent,  ma¬ 
chined  at  either  or  both  ends  or 
drilled  in  one  or  more  places,  tell  us 
about  it.  We  can  probably  help  you 
and  we're  always  glad  to  do  so.  Write 
Superior  Tube  Company,  2.50()  Ger¬ 
mantown  Ave.,  Norristown,  Penna. 


Another  achievement  in 


potentiometer  design 


by  Helipot 


the  world’s  largest  manufacturer  of 
precision  potentiometers  .  .  .  the 

TINYTORQUE 

MODEL  T 


ULTRA-LOW  TORQUE 

.005  inch-ounce  nominal  starting  torque 

MINIATURE  SIZE 

7  8"  diameter  x  25  32"  overall  length  , 

FEATHERWEIGHT 

Weighs  only  half  an  ounce  10.56  oi.) 

BALL  BEARING  CONSTRUCTION 

Two  miniature  ball  bearings  support  shaft 


iM.bl 


*r‘ 
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Current  developments  in  aviation  electronics— includ* 
ing  guided  missile  telemetering  and  control— are  demanding 
not  only  the  absolute  minimum  in  potentiometer  operating 
torque,  but  also  the  greatest  possible  reduction  in  space  and 
weight  requirements.  The  Tinytorque  has  been  specially  de¬ 
veloped  to  combine  these  desirable  features  in  a  potentiometer 
of  the  highest  possible  precision  and  quality,  coupled  with  rug¬ 
ged  dependability  and  long  life. 

The  Tinytorque  measures  only  % 
:.S  inches  in  diameter,  exclusive  of  termi- 
'**  nals,  and  is  only  25/32  inches  overall, 

1  back-of-panel  length.  Its  weight  is  only 
0.56  oz.  The  exce^ingly  low  torque  is 
•-  made  possible  by  two  high  precision, 

*  shield*^  ball  bearings  which  support 
the  stainless  steel  shaft  (5/64”  dia.).  These  bearings  in  them¬ 
selves  are  an  achievement  in  engineering  skill  and  their  strength 
provides  a  ruggedness  not  normally  found  in  such  a  small  po¬ 
tentiometer  of  ultra-low  torque. 

In  resistances  from  10,000  to  100,000  ohms,  the 
Tinytorque  has  a  maximum  starting  torque  at  room  temi^ra- 
ture  of  only  .005  inch-ounces.  In  lower  values  it  may  sometimes 
be  necessary  to  permit  sli^tly  increased  torques.  Running 
torque  is  negligible.  The  resistance  range  is  1,000  to  100,(X)0 
ohms  with  a  standard  resistance  tolerance  of  ±5%,  but  may  be 
maintained  or  selected  to  closer  accuracy.  The  standard  linearity 
accuracy  of  Tinytorque  is  ±0.5%,  and  in  some  resistance 
values  accuracies  can  be  held  on  special  requirements  to  toler¬ 
ances  as  low  as  ±0.25%. 

The  Tinytorque  has  a  servo  type  lid,  and  if  desired 
can  be  provided  with  a  shaft  extension  through  the  rear  of  the 
unit  to  allow  mechanical  coupling  tvassociated  equipment.  Also, 
separate  sections  may  be  ganged  together  at  the  factory  on  a 
common  shaft  (up  to  a  maximum  of  four  sections)  and  indi¬ 
vidual  sections  may  be  of  any  desired  resistance  and  accuracy 
within  the  respective  ranges.  Extra  tap  connections  can  be  made 
at  almost  any  specified  points  on  the  winding,  limited  only  by 
the  physical  space  occupied  by  terminal  lugs. 


NwnOtr  of  turw 

1 

Paaor  ratlni 

VtnM 

Laiiftk  of  coil 

2" 

MockaiMcal  rotatio* 

360*  continuous 

Eloctricol  rotitiOR 

355*  -t-0*  -5* 

Raslstsiict  rmti 

1000  to  100,000  skms 

kosiitaiico  talaroaco 

(std.)±5.0« 

Llaaorlty  taloraaco 

(ttd.)±0.5« 

Stortlnf  torouo  (oaioiiial) 

.005  or.  In. 

nomine  torqao 

NofllfiMo 

Mom.  of  inortla  (rot.  parts) 

.000377  pn.  cm.s 

Nat  aoiikt 

0.50  01. 

tomt  CagKitT  mt  Viltiii  Uaits  tf  IMtl  T 

P«w«r  Rafiiig  —  W  watt 
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Ttaptratart 
CMfficInt 

VKlMIt 

various 

lOK  7  72  .00002 

TDK  S  too  .00002 

30K  4  125  .00002 

50K  3  160  .00002 

75K  2  200  .00002 

lOOK  2  200  .00002 

HWipo*  raprvMatartfvM  lacatad  in  mH  majur 
citwa  wiM  gladly  svppfy  fwK  dataUs  an  Ika 
TINYTOeOUt.  Or  writ#  diractf 

...  Helipot 


CORPORATION 

Saath  Patadaaa  2,  Callfarala 

FlaM  Ofkts;  Boitoa,  Haw  York,  Mlladtiskla,  Reekootir, 
Clovtiaad,  Dotroit  Cklcofo,  ^  Louis,  Los  Aoiotoo, 
SMttIo  and  Fart  Mytrt,  FlerlOa.  Is  CaaiOi;  Coooor  lU., 
Toroato  sod  Hollfaa.  Eap^  Aioiitt:  FrsthiRi  Co.,  Now 
York  U,  Now  York. 
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UNIT  CONSTRUCTION  FOR  FASV  HANDLING  Simple,  conventional  circuits  minimize  the  number 
The  50-watt  transmitter,  high  sensitivity  receiver,  and  types  of  tubes  and  require  no  special  train- 
end  compact  power  supply  are  each  contained  in  ing,  techniques,  or  test  equipment. 

7(f%Ue  FOR  COMPLETE  INFORMATION  ON  THE 

WiLCOX  440A  180  CHANNEL  VHF  COMMUNICATIONS  SYSTEM 


•  •  Cknif  0f 

EASTERN  Air  Lines 


Ckannef  WILC0X  C^mmunhtthns  System 
Ckesea  for  it  stomps  it  tiro  Hoot  of 
SUSHt  COttSTiUSmSS  ttS  MSttHft  0-O-4S 


Eastern  Air  Lines  demanded  the  finest  communi¬ 
cations  equipment  available  to  match  the  ad¬ 
vanced,  efficient  operation  of  their  modern  new 
fleet.  No  greater  compliment  could  be  paid  to 
Wilcox  radio  equipment  than  to  be  selected  for 
this  challenging  assignment. 

The  Wilcox  440A  VHF  Communications  System 
covers  all  channels  in  the  118-136  Me.  band.  It  is 
light  in  weight,  small  in  size,  and  easy  to  maintain. 


a  separate  JAN  Al-D  case.  Any  unit  may  be 
instantly  removed  from  the  common  mount. 

FINGER-TIP  REMOTE  CONTROL 

All  transmitter  and  receiver  functions  are  avail¬ 
able  by  remote  control.  A  new  channel  selector 
system  assures  positive  operation  and  minimum 
maintenance. 


DEPENDABILITr  AND  SASY  MAINTENANCE 


WILCOX  ELECTRIC  COMPANY 


FOURTEENTH  AND  CHESTNUT 


KANSAS  CITY  1,  MISSOURI,  U.S.A. 
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the  buyiig  guide  that  brings  to  the 

If  '' 

electronic  industry  the  three 

RELIABILITY 

RECOGNITION 


-—THE  CICVIIUIIIO  BUYERS’  GUIDE 


#  electroniu  BUYERS'  GUIDE . the  13th  issue  of  ELECTRONICS  ® 

A  McGRAW-HILL  PUBLICATION  •  PUBLISHED  EVERY  JUNE  15th  •  330  W.  42nd  ST.,  NEW  YORK  36,  N.Y. 


The  ELECTRONICS  BUYERS'  GUIDE  is  the  most  widely 
recognized,  and  the  preferred  medium  for  product  source 
and  product  data  on  all  components,  materials  and  allied 
products  concerned  with  electronic  circuitry. 

Its  acceptance  is  based  on  its  verified  accuracy  and  the 
completeness  of  its  listings— almost  400%  greater  than  avail¬ 
able  elsewhere.  Plan  now  to  put  your  product  story  within 
its  pages  to  assure  your  share  of  the  3.8  billion  dollar  market 
slated  for  ‘52. 


Plan  NOW  to  use  this  completely 
verified  buying  guide  to  sell 

YOUR  PRODUCn  IN  THE  3.8  BILLION 
DOLLAR  MARKET  DUE  FOR  1952. 


tke  tiinM  ^ 


ELECTRONICS  BUYERS’  GUIDE 


Over  a  period  of  many  years  the  “GUIDE"  has  built  the  value  of  these  three  R's.  both 
to  users  and  advertisers.  Designed  originally  to  meet  the  exacting  needs  of  this  science 
industry,  it  has,  through  years  of  experience  and  penetration  in  the  field,  approached 
an  unparalleled  accuracy  in  meeting  those  needs.  In  the  proof  that  only  wide  and  ac¬ 
cepted  usage  gives,  the  validity  and  value  of  these  three  R's  have  been  established. 


TO  USERS  OF  THE  “GUIDE” 


TO  ADVERTISERS 


To  busy  engineers,  designers  and  countless  other  men  of 
varied  titles,  the  "GUIDE"  guickly  and  accurately  serves 
their  needs  for  product  source  and  data.  Time  and  time 
again  through  the  years  they  have  used  it  and  have  learned 
to  rely  on  it  as  an  unvaryingly  accurate  source  to  meet 
their  highly  specialized  needs. 


This  reliance  on  the  part  of  subscribers  (more  them 
31,000)  brings  to  the  advertiser  an  assurance  of  readership 
that  can  be  achieved  in  no  other  way.  Usage*  of  a  directory 
is  the  only  measure  of  its  value  as  an  advertising  medium. 
Advertising  pages  of  the  "GUIDE"  are  constantly  referred 
to  for  the  detailed  product  information  they  contain.  Ad¬ 
vertising  dollars  do  a  year-round  job  in  the  "GUIDE". 


*  Unbiased,  outside  surveys  consistently  prove  in¬ 
dustry  wide  usage  oi  the  SLBCTBONICS  BUYERS' 
GUIDE.  Details  gladly  supplied  upon  request. 


The  "GUIDET"  has  justly  earned  its  place  on  electronic 
bread  boards  and  in  general  industry  wherever  electronic 
circuitry  plays  its  important  part.  It  has  earned  this  place 
through  recognition  of  its  accuracy  and  completeness  — 
through  its  method  of  product  listing  that  saves  precious 
time  —  through  the  complete  verification  process  every 
product  goes  through  before  it  can  be  listed.  Its  authenticity 
is  thoroughly  recognized  and  engineers  just  naturally  reach 
for  it  to  find  the  information  they  need. 


This  recognition  is  a  valuable  asset  to  every  advertiser 
within  its  pages.  It  means  a  great  deal  more  than  an  in¬ 
dividual  company's  recognition  or  product  recognition  — 
that  is  one  of  the  inherent  gualities  of  "GUIDE"  listings.  To 
the  individual  company,  this  recognition  means  readership 
of  its  product  story  by  keyed  reference  to  advertising  pages 
in  the  listings.  And  in  addition  to  product  recognition,  it 
brings  product  selection  —  and  that  invariably  means  a  sale. 


Depending  upon  the  users'  reguirements,  be  he  engineer, 
designer,  purchasing  agent,  maintenance  or  production  man, 
the  results  are  direct  information  on  the  most  complete  and 
verified  source  of  supply,  or  if  detailed  data  are  necessary, 
they  ore  guickly  found  in  the  advertising  section.  Those  are 
the  sure  results  —  and  the  reasons  why  the  "GUIDE"  is  uni¬ 
versally  used  throughout  the  electronic  industry  and  by 
those  utilizing  industrial  electronic  eguipment. 


To  the  advertiser,  there  is  only  one  result  we  want  to  talk 
about  —  and  that  is  sales  —  and  more  sales.  Sure,  there  is 
recognition  to  be  gained,  both  company  and  product-wise, 
but  they,  however  important,  are  intangible.  We  are  talking 
about  the  hard,  solid  stuff.  Increased  sales -the  sort  of  thing 
that  pays  off.  You  get  them  by  advertising  in  the  "GUIDE". 
Ask  any  of  the  hundreds  who  have  consistently  used  its 
fxiges,  and  you  will  get  the  answer  . . . 

INCREASED  SALES  -  NEW  CUSTOMERS. 


IHtOUGHOHT  IKVaSTIY  WHERiVIl  ElECTRONIC 


THE  ONLY 


LISTING  OF 


MANUFACTURERS  OF  ELECTRONIC  AND  ALLIED  PRODUCTS 


Ordinary  methods  oi  questionnairing  ior  product  list¬ 
ings  in  a  directory  are  quite  often  misconstrued  and  lead 
to  inaccuracy  which,  although  not  intentional,  are  never¬ 
theless  extremely  armoying  to  users. 

Two  years  ago.  the  ELECTRONICS  BUYERS'  GUIDE 
created  this  verification  symbol  to  clear  up  any  confu¬ 
sion.  Listings,  in  order  to  receive  this  symbol  had  to  sub¬ 
mit  proof  of  product  availability  and  unrestricted  use. 
The  idea  met  with  approval  by  both  advertisers  and 
users,  and  in  last  year's  issue  the  listings  were  94  %  veri¬ 
fied  —  definite  proof  that  at  last  the  "GUIDE"  was  ap¬ 
proaching  complete  accuracy. 

This  year’s  issue  will  be  completely  verified,  but  with¬ 
out  use  of  the  symbol.  The  same  proof  will  be  required 
and  no  company's  products  will  be  listed  without  it  The 
listings  will,  therefore,  provide  users  with  the  ultimate 
that  a  directory  con  achieve  ...  a  completely  verified 
source  of  supply  with  the  largest  number  oi  products 
listed  (almost  400%  greater  than  available  in  any  other 
directory). 


Consider  these  valuable 
"exclusives”  in  the  "GUIDE” 


ELECTRONICS  CUMULATIVE  INDEX 

Lists  by  title,  subject  and  author  all  articles 
published  in  ELECTRONICS  from  January  1940 
to  December  1949.  The  first  10  years  were  pub¬ 
lished  in  last  year's  issue.  Reprints  of  entire  20 
years  soon  available. 

TRADE  NAME  LISTING 

Contains  3,223  trade  names,  also  the  manufac¬ 
turers'.  as  an  aid  to  users  who  know  trade  names, 
but  not  manufacturers. 

DISTRIBUTORS  LISTING 

The  only  list  oi  distributors  that  is  broken  down 
by  states.  Contains  843  firms  ior  quick  and  easy 
reference. 

EASY-TO-FIND  LISTINGS 

As  simple  as  a  telephone  book  —  all  in  one  sec¬ 
tion.  alphabetically  arranged,  and  amply  cross- 
sectioned  to  include  all  known  terminology. 


THEY’RE  BUYING 

THEY’RE  DESIGNING 
€iHd  tHeUi,  itfJtem  tAt 

-A  BUYERS’ 

GUIDE 

DOES  YOUR  SELLING 


Electronics,  because  of  its  exacting  nature,  necessi¬ 
tates  every  piece  of  equipment,  from  an  electron  tube 
to  a  fastener,  being  specified  by  manufacturer,  type  and 
number.  Substitutes,  if  any,  can  only  be  made  on  con¬ 
sultation  with  the  design  engineer,  who  again  becomes 
the  determining  factor.  Though  purchase  orders  ema¬ 
nate  from  various  sources,  the  engineers  are,  in  fact,  the 
originators  oi  all  purchases.  And  they  must  be  reached 
at  the  right  time  —  when  they  are  at  work  designing  and 
specifying. 


CONDENSED  DATA  ON  THE  1952-1953  ELECTRONICS  BUYERS’ GUIDE 


CIRCULATION:  The  ELEnRONKS  Buyers'  Guide  will  hove  the  some  large 
and  selective  circulotion  os  the  regular  issues  of  ELECTRONICS.  According  to  the 
June  1951  ABC  Statement  ELECTRONICS  Total  Net  Paid  Orculotion  was  30,974. 
In  addition  there's  a  poss-on  readership  of  opproximotely  120,000.  No  other 
publication  in  the  electronic  field  begins  to  opprooch  this  full  coverage  of  the 
men  who  buy  ond  influence  the  purchase  of  electronic  components,  equipment, 
and  allied  products. 

PENETRATION  INTO  INDUSTRY:  The  lorge,  selective  circulation 
of  the  Buyers'  Guide  means  industry  penetration  that  can't  be  equalled  in  the 
field  . . .  penetration  on  a  wide  industry  front  giving  complete  horizontal  cov¬ 
erage,  os  well  os  deep  penetration  to  the  men  who  influence  ond  buy  in 
every  mojor  company.  Ask  an  ELECTRONICS  representative  to  show  you  "Ex¬ 
amples  of  ELEGRONICS  PENETRATION  THROUGHOUT  INDUSTRY  for  complete 
proof  that  you'll  reach  the  men  you  wont  to  influence  in  the  Buyers'  Guide. 


COLOR  AND  BLEED:  aaaa  standard  colors;  yellow,  orange, 
red,  blue,  and  green,  $110  per  poge  for  ony  one  color.  Special  matched 
color  $130  per  poge  for  ony  one  color.  Rates  for  metallic  inks  and  more  than 
one  extra  color  quoted  on  request. 

Bleed  pages;  per  poge,  extra  $8S.OO.  Plate  size  BVi  inches  by  ll'/j 
inches,  which  ollows  V|  inch  additionol  ot  top,  bottom,  and  outer  edge  for 
trim.  Keep  essential  elements  Vi  inch  within  plate  size.  Trim  size  B'/4  inches 
by  IIV4  inches. 

INSERTS  (Letter  Press):  Regwhir  space  rotes  apply  on  complete  in¬ 
serts  which  ore  reody  for  binding  when  received.  Before  making  plates  or 
ordering  printing  please  check  with  your  local  ELECTRONICS  representotive  os 
to  number  of  pages,  quantity  required,  trim  size.  Maximum  occeptoble  weight 
100  lb.  coated  2S  inches  by  38  inches  basis,  or  equivolent.  See  closing  dates 
below. 


PRODUaS  ADVERTISED:  Products  advertised  include  a  full  line  of 
communication  equipment,  industrial  electronic  equipment,  components,  mens- 
uring  equipment,  ond  allied  products ...  the  some  products  for  which  we  list 
product  sources  in  our  comprehensive  Index.  Electronic  engineers  design-in 
mony  products  which  ore  not,  strictly  speaking,  "electronic"  but  which  ore, 
nevertlMless,  essential  ports  of  complete  circuits.  These  engineers  use  the 
Buyen'  Guide  for  sources  and  specificotions  of  oil  products  entering  into  the 
design  of  electronic  circuits. 


RATES:  Advertisers  will  be  entitled  to  the  rote  earned  in  12  regular  issues 
of  ELECTRONICS  or  to  the  rate  they  eom  in  the  Buyers'  Guide,  whichever  is 
most  odvontogeous.  Spexe  used  in  the  Buyers'  Guide  will  not  help  earn  a  rate 
in  the  regular  issues  of  ELECTRONICS.  But  the  rate  earned  in  the  regular  issues 
will  determine  the  rate  lor  the  Buyers'  Guide  issue. 


MECHANICAL  REQUIREMENTS 


1  poge 

Width 

7 

Depth 

10 

Width 

Depth 

%  poge 

4-Vu 

10 

.... 

'/a  poge 

4-V|4 

4.V8 

2-3/14 

10 

%  poge 

4-Vu 

2-Vi4 

2-3/,  4 

4-3/8 

I 


Poge  is  3  columns,  each  column  ^  inches  wide. 

Composition-no  charge. 

Halftone  screens-oll  halftones  should  be  100-110  line  screen.  They  should 
be  etched  to  the  depth  of  .003  of  an  inch  in  the  highlights,  .002  of  on 
inch  in  the  middle  tones,  and  .001 S  of  on  inch  in  the  shadows.  Typographical 
rights  reserved. 


INSERTS  (OHset):  Inserts  prepared  by  our  Copy  Service  Deportment 
can  be  produced  by  photo  offset  ot  o  saving  in  production  costs  to  the  odver- 
tiser.  If  the  odvertiser  desires  reprints  of  his  odvertisement,  the  offset  method 
will  hove  the  additional  odvantoge  of  permitting  us  to  supply  him  with  pre¬ 
prints  rather  than  reprints.  See  closing  dates  below. 

REPRINTS:  Rogular  run  of  book  stock  will  be  used  unless  speciol  stock  is 
supplied  by  the  advertiser.  For  information  on  the  cost  of  reprints  consult  your 
local  ELECTRONICS  representotive. 

COPY  SERVICE:  Copy  and  layout  service  by  speciolists  in  the  catalog 
type  of  presentation  best  odopted  to  this  type  of  issue  is  available  ot  a  mod¬ 
erate  cost  to  all  advertisers  and  advertising  agencies.  Complete  details  includ¬ 
ing  oil  product  data,  availability  of  photographs,  cuts,  choice  of  color,  if  color 
is  being  used,  etc.  should  be  in  our  neorest  district  office  not  loter  than 
March  10th.  It  is  to  the  distinct  advantage  of  each  advertiser  to  get  oil 
the  information  in  the  bonds  of  our  copy  department  as  soon  os  possible  in 
order  that  careful  ond  individual  attention  con  be  given  to  Hte  presentation 
of  his  odvertisements. 


CLOSING  DATES 

Copy  to  prepare:  All  details  must  be  in  our  New  York  Office  not  later  then 
March  ISth.  Layout  and  copy  sent  to  the  advertiser  for  his  OK  and  also  final 
proofs. 

Copy  to  set .  .  .  April  1st.  If  no  proof  required .  .  .  April  lOth 

Complete  plotes . May  1st 

Inserts  . May  25th 


ADVERTISERS’  NAMES  BOLDFACED  IN  DIRECTORY  SECTION:  Advertisers  in  the  Buyers'  Guide  will  hove  their  names  bald- 
faced  in  the  product  listing  section  and  reference  will  also  be  made  to  the  page  number(s)  on  which  their  advertisements 
appear.  This  permits  the  engineer  seeking  product  information  the  two  vitally  important  elements  of  the  Guide  —  namely,  1 . 
Where  he  con  buy  it.  and  2.  Technical  data,  when  he  turns  to  the  page  to  which  he  is  referred.  And  that  is  all  he  needs  in 
order  to  specify  or  buy.  The  non-advertiser  doesn't  get  this  opportunity  to  sell  his  products. 


NEW  YORK 

•wmM  R.  IUHw  -  iMti  (tfCwMC 
IM  W.  4M  St.,  lM|«n  4.MN 


FOR  FURTHER  DETAILS  WRITE  OR  RHONE  TOUR  NEAREST  McCRAW-HILl  REmSENTATIVE 
LOS  ANGELES  CHICAGO  DALUS 

Ctrl  W.  Ryriiiitt  Cktcltt  I.  WteOw  Jmmi  R.  Ctrk 

nil  Wiltkiit  IM.)  HtCiui  i-4»J  SM  Rttm  MitMtw  S«t..  WkiltlMlI  47100  Fint  Oil  I  Ottk  OMf..  FiMwrt  7  SOM 


MW  EN6UHD 

Williiii  $.  HtOfkintt 
I4t7  SlMltt  0M(., 
OttMt  It,  RtOOtrO  1-4011 


SOUTH 

MfO  C.  Mwllskr 
1111  OlwtM-lltnctr  OMf. 
tlltitt  I.  (i..  WtiMH  S770 


PHiuoarHiA 

aEVEUND  SAN  FRANCISCO  wterw  w.  Sk» 

JtMt  1.  Fliillitr  T.  R..CtriMty-l.  C.  tictrt  tichiltcti  Oltf.,  I7tk  ttt  Sttuti  Sli. 

1SI0  HtMw  0M|.,  S«o«it<  1-7000  M  FmI  SI..  Ottflti  7-4400  litiMliMU  4-0470 


electronics 


ABC  •  A  McGRAW-HIlL  FUBLIUTION  •  330  WEST  42nd  STREET,  NEW  YORK  36,  N.  Y.  •  ABF 


Lamicoid  (a  ihermosetting  plastic  laminate)  is  remark¬ 
ably  versatile  and  adaptable.  .Almost  any  characteristic, 
in  any  combination,  can  be  built  into  Lamicoid  by  the 
use  of  fillers  such  as  glas.s,  nylon,  fabric,  paper,  etc.,  with 
a  variety  of  synthetic  resins. 

This  versatility  and  adaptability  has  been  proved  in 
such  pnKlucts  as  tulie  socket  supports,  coil  forms,  dials, 
name-plates,  antenna  parts,  motor  and  *  transformer 
parts,  and  switch  gear  and  relay  parts.  In  thousands  of 
cases,  LAMtcoin  is  providing  the  practical  solution  to 


material  shortages  .  . .  and  bringing  alxnit  savings  and 
prixluct  improvement,  uxt. 

Take  advantage  of  LA.Mtcoto’s  “custom-built”  jx-r-j 
sonality.  Investigate  the  advantages  it  offers  your  prod-i 
tict.  La.micoid  can  be  supplied  in  standard  sheets,  nxis 
and  tubes  or  fabricated  into  parts  to  your  s|x‘cifications. 
Our  58  years  of  experience  in  developing  and  producing! 
electrical  insulating  materials  is  at  your  service.  .Sendi 
your  blueprints  and  s|X‘cifications  ttxlay  for  a  prompt 
quotation. 


HIqH  DiaUctric  Str«n9lh 
low  Pewor  Factor 
Heal  Resitlonco 
low  Moisturo  Absorption 
High  Impact  Rosistanco 
Dimansional  Stability 
light  Waight 
Tansila  Strangth 
Resistanca  to  Abrasion 
Good  Machinobility 
Punchability 


the  right  comhination  of  properties 

can  be  “custom-huilt”  with  (jMtiMl/ 


/Mid&tXbt 


MICA 


Schanactody  1,  Naw  York 


Offices  in  Principal  Cities 


LAMICOID  (lamiiMMa  HaMk)  •  MICANITt*  (iMilt-vo  Mka)  •  EMPIK*  (VariiitlMa  Fabrics  a«a  Papw)  •  FAMICATIO  MICA 
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CORPORATION 
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CHICAGO  BEPRESENTATIVE:  GA6SNER  A  CLARK  COMPANY 
<M»  North  Clufc  St,  Chiei«o  M»m. 
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THIS  IS  THE  EIMAC  4PR60A! 

PowrM . . .  nggtd . . .  impact . . . 

dtsigncd  and  built  for  outstanding  porform- 
onco  in  pulss-modulotors,  including  airborne 
and  marine  radar.  The  4PR60A  it  a  power 
tube  in  every  respect.  It  will  handle  up  to 
360  kilowatts  and  withstand  200G  shock 
and  strong  vibration . . .  physically  no  larger 
but  more  powerful  than  the  71 5C  and  5D21 
which  it  unilaterally  replaces. 

New  concepts  in  tube  design 
and  manufacture  have  made  the 
4PR60A  another  Eimac  achieve¬ 
ment  in  the  field  of  electronics. 
Cylindrical  electrodes  integrally 
mounted  on  a  rugged  moulded- 
glass  header  provide  mechanical 
stability  never  equalled  in  older 


designs.  The  unique  cathode  with  its  reserve 
emission  capabilities,  the  Pyrovac  plate, 
freedom  from  gas ...  all  these  features  make 
this  new  Eimac  tube  outstanding  among 
pulse-modulator  types. 

Remember . . .  Characteristics  of  Eimac  tubes 
are  firmly  established  by  exhaustive  testing 
under  rigorous  conditions  in  our  laboratory. 


•  Maximum  ratings  and  othar  aparational  eharaefaristics  tor 
this  now  tatroda  arm  avai/ob/e  from  tho  Eimac  Fiald  Engi¬ 
neering  Dapartmant. 


E  I  T  E  L  -  M  c  C  U  L  L  O  U  G  H,  INC. 

SAN  IRUNO,  CAIIFORNIA 
Eiparl  Afviitd  Fraiar  A  Hanxn.  301  Clay  Siraal  *  Saa  Fraaciica.  Calllaraia 
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•  Reduces  temperature-coefficient  of  conventional 
deposited  carbon  resistors  . .  . 

•  Provides  high  accuracy  and  long-time  stability... 

•  Replaces  high  value  wire  wound  precisions  at 
savings  in  space  and  cost! 


DEVELOPMENT  IN  STABLE  FILM -TYPE  RESISTORS 


New  developments  are  essential  in  resistors,  too  I 


NO  LONGER  A  LABORATORY  ITEM.  NOW  FULLY 
AVAILABLE  THROUGH  IRC’S  MASS  PRODUC¬ 
TION  TECHNIQUES  AND  QUALITY  CONTROL. 

Here's  a  completely  new  fool  for  electronic  and  avionic  engineers  — 
one  that's  going  to  make  possible  higher  stability  circuits  with 
smaller  components.  IRC's  new  Type  BOC  Boron-Carbon  Resistor 
promises  tremendous  odvanfoges  in  military  electronic  equipment 
such  as  gunfire  control,  radar,  communications,  telemetering, 
computing  and  service  instruments.  Heretofore  strictly  a  laboratory 
item.  Type  BOC  is  now  available  to  equipment  manufacturers.  Be 
sure  you  get  full  details. 


LAUNCHES  NEW  BORON-CARBON  RESISTOR  (Type  BOC) 


Latmst  tmall  un  addition  to  IRC’s  famous 
Doposhod  Carbon  PRECISTOR  lino 


Ad  vane* 


TYPE  BOC  BORON-CARBON 


Mt-WATT  RESISTOR 


StaWHty  mid  Mflli  accuracy  wMaty  vary- 

lag  laiayaratwrac  make  Typa  BOC  Borea-Corbon 
Ratittori  Meal  for  a  heit  of  critical  circuitry  naod*. 
Grootly  knprovod  tomporoturc  coofficionts  of  rosit- 
tonco  ponnit  ita  um  in  ploco  of  coitfior  wiro  wound 
procbioni  in  many  appBcoHoni.  Small  dxo  mokm  it 
invakiablo  wbaro  limitod  i(taco  b  a  probloffl.  And 
lower  copocMvo  ond  inductivo  roactonco  oHowt  It  to 
bo  mod  in  many  circuit*  whom  tho  cbaroctoristic  of 
who  wound*  cannot  bo  toiorotod. 


Tho  choroctorntic*  of  Typo  BOC  hovo  boon  dodgnod 
to  moot  Signal  Corp*  SpocMcation  MK.-R-10509. 


IRC  Boron-Corbon  Roaifor*  or*  porticuforfy  rocom- 
mended  for:— AmpKflor*  and  computer  drcuil*  roquir- 
ii^  bettor  ro*i*toaco-tomporaturo  charoctorhtic  and 
etobiUty  than  the*o  of  carbon  compodtion*  or  dopodtod 


Mwiratiom  odvol  UM 


carbon*  .  .  .  Vohmotor  muhiplior*,  dividor  circuit*, 
bridge  circuit*,  decode  boxo*,  requiring  unmuol 
accuracy  and  ctobiKty  wMh  economy . . ,  High  fm- 
quoncy  tuned  circuit  loading  ro*i*tor*,  terminating 
rod*tor*,  otc^  requiring  wire  wound  rod*lor  rtobHity 
wMbaut  undodroblo  high  Muctivo  and  copocHiva 
rooctanco.  q 


Telaranco — 1%,  7%  ond  S%.  Roeietonco  value* — 

10  ohm*  to  Vi  megohm.  Full  technical  data  contained 
in  Catalog  Data  Bullelin  B-6.  Moll  coupon  for 
your  copy. 


Parts  per  Million  Change  in  Resistance  per  "C  temperature 


ReshtaKe 

Value 

Type 

BOC 

Type 

DCC 

Nkhrome 

Karmo 

Bversohm 

10  ohms 

50 

- 

170 

20 

100  ohms 

80 

280 

170 

20 

1000  ohms 

100 

310 

170 

20 

10,000  ohms 

100 

330 

170 

20 

.1  megohm 

150 

350 

170 

20 

1.0  megohm 

200 

400 

170 

20 

MvitraHon*  actual  «i* 


IRC  TYPE  DCC  (DEPOSITED  CARBON) 
HIGH-STABILITY  RESISTORS 

The  ultimate  in  nen-wim>wound  accurate  m«i*ter(, 
Type  DCC  hat  been  developed  to  meet  the  lotatt  need*  of 
modern  elactrkol  and  electronic  circuit*.  Contarvotivoly 
rated  at  'A-wott,  it  combine*  accuracy  and  ecortomy  with 
high  ttobility,  low  voltage  coefficient,  and  low  capacitive 
ond  inductive  reoctonce  in  high  frequetKy  application*. 

Especially  recommended  for;  —  Circuit*  in  which  character¬ 
istics  of  carbon  composition*  ore  unsuitable  and  wire  wound 
precitiom  ore  too  lorge  or  too  expensive  . . .  Metering  and 
voltage  divider  circuit*  requiring  high  stability  and  close 
toleronce . . .  High  frequency  circuits  demandmg  accurocy 
and  stability,  but  where  wire  wound  resistors  ore  unoccep- 
table.  Tolerance — 1%,  2%,  5%.  Resistance  value* — 100 
ohms  to  2  megohms.  Designed  to  meet  Signal  Corps  Speci¬ 
fication  MII-R-I0S09.  Send  coupon  for  complete  technical 
information  in  Catalog  Bulletin  B-7. 


Ujiwum,  d/mut  Soj^  -A^ 


INTItNATIONAL  RiSISTANCf  COMPANY 
403  N.  Bfm4  St.,  PhlladtIphU  $,  Pa. 

PUosa  stnd  compl^ta  informolion  on  ittms  chtcktd  btlow:  — 


r~)  Typ*  BOC  Bofon-Carbon 


(71  Typ«  DCC  Deposited 
Carbon  Resistors 
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MYCALEX  is  a  highly  developed  glass-bonded 
mica  insulation  backed  by  a  quarter-century  of 
continued  research  and  successful  performance. 
Both  pioneer  and  leader  in  low-loss,  high  fre¬ 
quency  insulation,  MYCALEX  offers  designers 
and  manufacturers  an  economical  means  of  attain¬ 


ing  new  efficiencies,  improved  perform¬ 
ance.  The  unique  combination  of  characteristics 
that  have  made  MYCALEX  the  choice  of  leading 
electronic  manufacturers  are  typified  in  the  table 
for  MYCALEX  grade  410  shown  below.  Complete 
data  on  all  grades  will  be  sent  promptly  on  request 


MYCALEX  is  efficient,  odoptabie, 
mechonicolly  and  eiectrknily  superior 
to  more  cestiy  insuinting  materinis 

e  mCltlON  MOLDS  TO 

EXTMMILY  CLOSI  TOUHANCE 
e  niADILY  MACHINEAUE 

TO  CLOSE  TOLEkANCE 
e  CAN  U  TAPPED  THtEADED, 

OnOUND,  SLOTHD 
e  EUCTtODES,  AUTAL  INSEtTS 

CAN  M  MOLDfD-IN 
e  ADAPTASU  TO  PtACTKAUY 

ANY  Sin  on  SHAPE 

MYCALEX  is  available  in  many  grades 
te  exactly  meet  spedfk  requbements 

CHAEAaEtlSTICS  OF 
MYCALEX  CIADE  410 

Meet*  ait  the  raqairomoiits  for  Orodo 
L-4A,  and  Is  fully  opprevad  os  Orosle  L-AS 
under  Joint  Army-Navy  Specification 
JAN-l-10 

Fowor  factor,  I  insgacycio  0.0015 

Dielectric  conctont,  I  megocycle  9.2 

Lois  factor,  I  megacycle  0.014 

Dielectric  ctrength,  velti/mil  400 

Volume  retitliYity,  ohm-cm  1  x  10'* 

Arc  reiitlonce,  Mcondi  250 

Impact  strength,  Isod, 

ft.-lb/in.  of  notch  0.7 

Maximum  safe  operating 

temperature,  *C  350 

Maximum  sofe  operating 

temperature,  *F  v 

Water  absorption  %  in  24  hours'  nil 

Coefficient  of  linear  expansion,  *C  II  x  10'* 

Tensile  strength,  psi  6000 

MYCALEX  b  sptcifitd  by  tha  Itadbig 
monufocturtrs  in  almost  tvtry  tloctronk 
cotogory 


Mycelei  410 
Twnifif  C#n 


Mycol«i  410 
Ttinifif  Switch  fict* 


My<ai«i  410  TtrmiAol  ios« 
Bitd  Cap  Astanbly  far 
Pira  Oatoctian  Cpwipiaant 


Mycolai  410 
Rotory  Switch  Stotor 


Mycalas  410 
SalaoaiR  Typ#  Coll  Faria 


Mycalai  410 
Tifaifif  Stator  Ptofa 


Mycalix  COSPOMLYION  OP  AMIRIC*  gl: 

Ownars  of  'MYCALEX'  yotonts  and  Trada~Mark$ 

EncsUnlMcN:  30  ROCKERLUl  KAZA.NEW  YORI  20-rMllmnlinkK:  CLIFTON,  N.j. 
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These  Industrial  Timer  Corporation  timers  pro¬ 
vide  accurate  and  highly  dependable  instruments  for 
control  of  a  single  operation  or  multiple  operations 
(simultaneously  or  in  sequence). 

OUTSTANDING  FEATURES  ARE: 

(J)  the  wide  tange  of  over-all  time  cycles  obtainable 
from  any  one  model; 

(2)  the  ease  with  which  over-all  time  cycles  can  be 
changed; 

(3)  the  simplicity  with  which  individual  cams  can  be 
adjusted  for  ON  and  OFF  periods,  and  positioned  in 
specific  timing  sequence. 


SeriM  ON  CAM  RiaCLING  TIMERS 

The  Series  CM  Cam  Recycling  Timer  repeats  a  definite 
electrical  ON  and  OFF  time  cycle  continuously.  The  cam 
is  coupled  to  the  motor  by  means  of  a  simple  gear  and 
rack  assembly — and  the  over-all  time  cycle  can  be  easily 
changed  by  substituting  gear  racks.  (Bulletin  33) 

SariM  MC  MULTI-CAM  TIMERS 

The  Series  MC  Timer  is  identical  to  the  CM  Timer,  but 
operates  2  to  6  circuits.  All  cams  are  mounted  on  a 
single  shaft,  which  assures  a  common  time  cycle  for  all 
circuits.  Each  cam,  however,  is  independently  adjustable 
for  a  specific  timing  sequence.  (Bulletin  34) 

StrlM  RA  SINGLE  aCLE  CAM  TIMERS 

The  Series  RA  Timer  provides  a  single  time  cycle  upon 
being  actuated  electrically  from  remote  control.  A  pawl 
on  the  cam  eliminates  necessity  for  prolonged  closing 
of  relay  switch  when  starting.  (Bulletin  3S) 

SariM  RC  SINGLE  aCLE  MULTI-CAM  TIMERS 

The  RC  is  identical  to  the  RA,  but  operates  from  1  to  6 
additional  circuits.  Thus  it  provides  all  the  features  of 
the  Series  MC  Timer,  plus  the  single  cycle  control 
afforded  by  the  RA.  (Bulletin  35) 

S«iid  «•  Md  w«  $kmll  mmlf  ibostd 

MANUFACTURERS  OF  THESE  AND  OTHER  TIMERS  AND 
CONTROLS  FOR  INDUSTRY—  Tima  Daloy  Timers  •  Manual 
Sat  Timan  *  Tandem  Automntk  Rttycling  Timers  *  Running 
Tima  Maters  •  Instantaneous  Reset  rimers 


INDUSTRIAL  TIMER  CORPORATION 

II5  fO/SON  P  L  A  C  I  NEWARK  5,  N  J 
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EXCLUSIVE  MANUFACTURERS  OF  COMMUNICATIONS  NETWORK  COMPONENTS 


For  every  "Burnell"  toroid  or  Filter  specHied  in  the  bill 
oF  materiel*  For  Electronic  equipment,  we  chalk  up  another 
credit  For  our  "Burnell  Cuttomer  Service." 


In  this  highly  tpecialiied  and  technical  Field,  individual 
attention  to  the  cuttomer’*  problem  a**ure*  him  oF  obteining 
the  be*t  Filter  For  hi*  application.  It  i*  the  job  oF  our  engineering 
*ale*  department  to  thra*h  out  every  detail  oF  the  cuttomer'* 
problem  until  it  i*  ture  that  the  tpecHication*  will  guarantee  cor¬ 
rect  perFormanct. 


The  next  *tep  would  be  to  choote  From  our  Fite  oF  thou- 
tand*  oF  detignt,  one  which  meet*  the  requirement*.  In  many 
inttance*,  oF  eourte,  it  i*  necettary  to  create  an  original  detign 
but  at  no  extra  cott  to  the  cuttomer.  In  either  cate,  we  can 
ttate  unequivocally,  that  the  retult  it  invariably  one  oF  cuttomer 
tatitFaction.  Thi*  it  why  Burnell  hat  been  the  "preFerred  tource" 
with  to  many  engineert. 
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for  SEA-SEARCH  RADAR 

Among  the  many  military  types  being  de¬ 
veloped  at  the  WORKSHOP  are  radar  anten¬ 
nas  for  sea-search.  The  ship-borne  antenna 
pictured  here  is  being  put  through  pattern  tests 
on  the  Workshop  range.  This  3300-foot  range 
—  one  of  the  longest  in  the  country  —  is 
typical  of  WORKSHOP'S  outstanding  test 
facilities  for  military  antennas. 


Tttfinf  R«fi9«  TrcfitmiHor 
Tb«  trommiftmg  lowor  it  wHti  on 

S*foot  poroboRc  ontonno  ond  abort  vrovo 
rodio  for  diroct  eommunkotien  with  lb# 
loborotory  3300  f##t  ^stonl. 


PAtTIAL  UST  OF 

WORKSHOP 

MILITARY  ANTBmAS 

Radar  Bombing 

Rockot  or  Guidod  Missilo 

Radar  Navigation 

Firo  Control  —  Land  or  Soa 

Microwavo  Communications 

IFF  Radar 

Radar  Boacon 
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RISIAICN 

iNeiNiniNe 

PRODUCTION 

A  coiiipM*  ontanw  laboratory,  staffod  by 
•xporioncad  onginaart  wing  modom  oquip* 
■nonl,  and  Hw  torgotl  producNan  fodlHia* 
In  Mm  indwtry  ora  avaltobl#  Hiroiigh 
Woftohop.  RoMi  GovomnMnl  and  Indutlry 
nrnka  axtaniiva  wa  of  Workibop  for  on- 
tanna  toMordi,  dodgn,  and  produciton. 


The 

WORKSHOP 

ASSOCIATES 

DIVISION  or  THi  oAsnn  compaiiv 
SptcUlists  in  High  Frtqmency  Electrnnics 

1 3S  CroMMil  Rood,  Naadham  Holgbto  94,  MattacharaN* 


_l 
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SwMMi  AC  Um  Ragulalvnl 


Square  D  Company,  Loa  Angelea,  manufac* 
turea  circuit  breakera.  Calibration  of  theae 
circuit  breakera  —  adjuatment  ao  they  will 
trip  when  a  preciae  power  load  ia  impoaed 
on  them— ia  an  important  step  in  production. 

Calibration  equipment  waa  powered  from  an 
unregulated  line,  and  rejecta  at  final  inapec- 
tion  were  running  very  high. 

Square  D  engineera,  realizing  the  aource  of  the 
trouble,  inveatigated  varioua  typea  of  line 
regnlatora.  It  was  essential  that  distortion  he 
kept  to  a  minimum  and  also  that  line  regnla* 
tion  be  precise;  therefore  Sorensen  electronic 
type  regulators  were  chosen. 

Installation  of  Sorensen  Model  500S  AC  Line 
Regulators  cured  the  trouble,  broke  an  impor¬ 
tant  bottleneck,  and,  in  this  case,  effected  a 
production  increase  of  123%. 


POI  THI  LATIST  AND  BIST  IN  ISOTBONICS 


Possibly  in  your  plant  there  are  situations 
where  Sorensen  line  regulators  or  regulated 
DC  power  sources  can  cut  costs  and  boost 
production.  Write  us  fully  —  your  problems 
will  receive  prompt  attention. 


‘iMtrankt  it  m  trad».—rfcaa  warS 
aartalaina  ta  tha  alactraak  rafvla- 
flaa  aarf  caatral  af  valtaaa,  canraat, 
aawar,  ar  fraaaaacy. 


MODEL  500S 


SORENSEN  AND  COMPANY  •  375  FAIRFIELD  AVE.,  STAMFORD,  CONN 


I  Tube  Caps.. 

V,  Basic  cap  available  in  two  si^es  —  '4"  and  ?  o''.  Outer 
j-|  shell  curled  for  resistance  to  corona  at  high  voltage 
ij  ...  spring  clip  made  of  resilient  carbon  steel,  with¬ 
stands  repeated  insertions.  Entire  assembly  firmly 
eyeletted  together. 

Special  caps  available  .  .  .  with  lug  for  strain  relief 
or  assembly  to  shaft  of  capacitor  .  .  .  top  openings 
or  single  and  double  side  openings.  Color,  coding, 
size  and  length  of  wire  to  customer’s  specifications. 


TO  YOLIR  SPECIFICATIONS 

Also  available  . . .  caps  insulated  with  shell  of  general 
purpose  phenolic.  Special  design  for  critical  military 
applications  has  reinforced  spring  and  silicon  rubber 
jacket  for  high  altitude,  high  voltage  conditions. 

*  *  *  * 

Complete  engineering  and  volume  production  facil¬ 
ities  for  all  types  of  metal  stampings,  including  the 
facilities  for  the  assembly  of  metal  to  plastic  or 
ceramic  components. 


{SpmelnUata  tm 

ELBCTRICAI.  ASSEMBLIES, 
BABie  AND  AUTOMOTIVE 
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SPECIALIZED  FASTENERS 

Illustrated  above  ate  a  few  of  the  hundreds  of  different  &steners  and 
allied  devices  designed  and  produced  in  volume  by  United -Carr  for  the 
leading  manuhicturers  in  the  electronics  industry.  Modern  electronic  devices 
use  hundreds  of  these  and  similar  parts,  each  tailor-made  to  speed 
assembly,  lower  costs  or  increase  operating  efficiency. 

COMPLETE  ENGINEERING  SERVICE 

United-Carr  and  its  subsidiaries  serve  not  only  the  elearonics  industry  but 
the  automotive,  aviation,  appliance  and  furniture  industries,  too. 
Each  division  of  the  company  provides  a  reservoir  of  special  knowledge 
for  the  others.  It  is  this  variety  of  skills  and  experience  that  makes 
our  highly  integrated  organiution  uniquely  valuable. 

YOUR  SPECIAL  PROBLEMS 

. . .  may  have  fairly  simple  solutions  or  they  may  require  close  collaboration 
between  your  engineering  staff  and  ours.  In  either  case,  we  believe 
you  will  find  it  pays  to  consult  United-Carr— FIRST  IN  FASTENERS. 


MAKEKS  OF 


FASTENERS 


UNITED-CARR  FASTENER  CORPORATION,  CAMRRIOCE  42,  MASSACHUSETTS 
ELECTRONICS  — April,  1952 


uses  the  new  I 
to  anaA 
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THE  PEAK  IN  POLAROGRAPHY- 

Mtficulout  ottontion  to  dotoil  hot  prodvcod 
in  iHo  now  Typo  E  Eloctro*Choifioproph  ond  ot- 
to<iotod  opporohis  modorn  instnimontotion  for 
occwrolo  poloroprophic  onolyti*.  Tho  oquipmonl 
moots  tho  most  odvoncod  noods  of  poloroprophic 
rosoorch;  yot  it*t  tlinplo  onovph  in  oporotion  for 
ony  tochnkion  to  uto  in  ropid  rowtino  cmolysis. 

A  bwilt-in  Spoodomox  Microomporo  Kocordor 
mooswrot  maximum  diffusion  curront  so  occurotoly 
in  tho  undompod  condition,  thot  tho  onvolopo  of 
pooh  curront  voiuos  (tho  disloftco  from  bottom  to 
top  of  tho  largo  EloctrO'Chomograph  curvo  pic* 
turod  horoi  can  bo  usod  diroctly  as  o  basis  of 
prociso  guontitotivo  onalysis.  This  pormits  moro 
obsoiuto  guontitotivo  dotormirtotions  omploying 
standard  diffusion  curront  constonts  for  moosur^ 
ing  various  substaruos. 


^FuIF  Research  and  Development  Co.,  Pittsburgh  .  .  . 
central  research  organization  for  the  Gulf  Oil  Companies 
.  .  .  speeds  up  routine  chemical  analysis  with  their  new 
Type  E  Electro-Chemograph.  Typical  time-saving  task  for 
this  "outomatic  chemist"  is  the  analysis  of  minute 
amounts  of  internol  combustion  engine  deposits  left  on 
valve  stems  and  similar  surfaces.  Gulf  Research  has  set 
up  routine  procedures  to  determine  for  lead,  copper, 
nickel,  zinc,  and  other  metols. 

Gulf  men  have  streamlined  the  operation  to  o  point 
where  they  con  now  do  9  determinations  in  45  minutes. 
The  Electro-Chemogroph  tells  them  what  metals  .  .  .  and 
how  much  of  each  .  ,  .  are  in  the  test  sample.  Controls 
ore  conveniently  grouped  on  the  console  to  provide  easy 
selection  of  range  and  damping  to  meet  just  about  all 
analytical  requirements.  The  whole  test  procedure  is  so 
simple,  as  a  matter  of  fact,  that  direction  plate  instruc¬ 
tions  on  the  console  prove  ample  for  90*/*  of  routine 
work. 

The  new  Electro-Chemograph  gives  you  polarographic 
analysis  at  its  best.  Applications  ore  brood.  Proved 
superior  for  research  work  as  well  as  routine  analysis, 
the  instrument  is  being  used  effectively  by  production  and 
test  labs  in  detecting  small  quantities  of  minor  additives 
such  as  catalysts,  plasticizers,  oxidizing  ogents  .  .  .  for 
most  common  wet  analyses  on  steel  ond  non-ferrous 
materials  ...  in  trace  analyses  for  poisons  ...  in  assaying 
hormones  ond  vitomins  .  .  i  and  in  many  other  applica¬ 
tions  in  manufacturing,  research,  and  testing  fields. 

Settd  ^  ,  ,  . 

Owr  ntw  C«t.  EM9*90  tvllt  all  obewt  tha  ntw  Ty^ 
E  ElocfrooChaiiiagroph.  Also  owr  bibliagra|»hy  an 
polorogroAhic  onalytit  hoi  rocantly  boan  ravltoA  fa 
inciwda  avary  papar  pwbliihtd  batwoan  1903  ofid 
1949  which  wa*va  baon  obla  to  dltcavar.  Writ#  oar 
ntoratt  eflica,  or  4979  Sttnfan  Ava.,  Ehlla.  44,  Ett. 


LEEDS  h  NORTHRUPCO. 
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LOOK  INTO  THE  WONDER  WORLD  OF 


Ev«ii  though  noturo  abhors  a  vacuum,  indus¬ 
try  goos  for  it  in  a  big  woyl  Vacuum  procossing 
is  tho  big  wondor  worker  in  industry  today,  and 
it's  easy  to  soo  why. 

Greater  product  durability,  improved  appearance, 
better  taste,  more  efficient  operation,  more  economical 
production  —  these  are  the  kind  of  improvements  you 
can  expect  when  low  absolute  pressures  go  to  work.  In 
other  words,  vacuum  processing  is  the  way  to  make  old 
things  better  . . .  and  to  make  new  things  possible. 


KINNEY  High  Vacuum  Pumps  are  playing  a  vital 
part  in  this  work.  In  fact,  more  vacuum  processes  depend 
on  Kinney  High  Vacuum  Pumps  than  on  any  other  make 
or  style  of  pump.  If  you  are  planning  to  use  vacuum  in 
yaur  processes,  consider  the  Kinney  Pump  Line  and  what 
it  can  do  for  you. 


I 


The  Kinney  Pump  Line  is  the  BIG  LINE  of  vacuum 
pumps.  Kinney  offers  you  a  choice  of  thirteen  indi¬ 
vidual  models  ranging  in  free  air  displacements  from 
2  to  1600  cu.  ft.  per  min. 


I 


The  Kinney  Pump  Line  offers  you  two  basic  pump 
designs  for  direct  pumping  and  for  efficient  backing 
of  diffusion  or  ejector  pumps:  compound  pumps  for 
pressures  to  0.2  micron  or  better,  single  stage  pumps 
for  pressures  to  10  microns  or  better.'' 


^  The  Kinney  Pump  Line  includes  two  types  of  dis- 
'  charge  valves:  feather  valves  for  fine  work  requir¬ 
ing  lowest  ultimate  pressures;  stainless  steel  poppet 
valves  for  rugged  jobs,  for  heavy  fluctuations  in 
pressure,  for  work  involving  considerable  vapor  or 
condensate. 


I 

I 


The  Kinney  Line  comprises  the  widest  selection  of 
heated  and  unheoted  oil  separators;  vacuum  tight 
valves  in  several  different  metals,  styles,  and  sizes; 
and  vacuum  dried  Super-X  Oil  of  very  low  vapor 
pressure. 

Th<t  Kinney  Line  is  backed  by  engineers  well  versed 
in  all  phases  of  vacuum  processing:  in  the  metal¬ 
lurgical,  pharmaceutical,  chemical,  and  electronics 
fields  ...  in  food  dehydration,  fumigation,  and 
packaging  ...  in  vacuum  distillation,  coating,  and 
exhausting. 


For  a  look  into  the  wonder  world  of  vacuum,  send  in 
the  coupon  today. 


KINNEY  MANUFACTURING  COMPANY,  Boston 
30,  Moss.  Representatives  in  New  York,  Chicago,  Cleve¬ 
land,  Houston,  New  Orleans,  Philadelphia,  Los  Angeles, 
San  Francisco,  Seattle. 


Foreign  Representatives:  General  Engineering  Co., 
Ltd.,  Radcliffe,  Lancs.,  England  *  Horrocks,  Roxburgh 
Pty.,  Ltd.,  Melbourne,  C.l.  Australia  •  W.  S.  Thomas  & 
Taylor  Pty.,  Ltd.,  Johannesburg,  South  Africa  *  Novelec- 


tric.  Ltd.,  Zurich,  Switzerland  *  C.I.R.E. 
Piazza  Cavour  25,  Rome,  Italy. 


KINNIY  MANUFACTURINO  COMPANY 
3SSS  Weshinglen  St.,  tosten  10,  Mast. 

CvnlUiMti;  PImm  land  ilivtiratad  Bullatin  V-SIB.  Wa  ora  inlaratlad  in: 

O  Vacuum  axhauiting  [Zl  Vacuum  coating  O  Vacuum  matallurgy 

Q  Vacuum  dittillation  Q  Vacuum  dehydration 
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Standard  Style  557  ceramic  dielectric  trimmer. 

Standard  Style  535  miniature  tubular  plastic 
dielectric  trimmer. 

Standard  Style  531  tubular  plastic  dielectric 
trimmer. 

Standard  Style  TD2A  dual  ceramic  dielectric 
trimmer. 

Standard  Style  TS2A  single  ceramic  dielectric 
trimmer. 

Standard  Style  3139  tubular  ceramic  dielectric 
trimmer. 

Standard  Erie  Style  557  Trimmer  with  special  bent 
rotor  terminal. 

Special  ribbon  type  terminals  on  standard  Style 
TS2B  Trimmer  for  direct  connection  to  otl^r 
components. 

A  compact  pluggable  assembly  for  mounting  a 
trimmer  in  porallel  with  a  plug-in  crystal. 

0  Special  bracket  and  terminal  arrangements  on 
dual  trimmer  unit. 

0  Compact  Trimmer  —  Capacitor  —  Resistor  —  Coil 
Design.  A  complete  oscillator  unit. 

f  Where  special  mounting  it  desired,  standard  Erie 
Style  TS2A  and  Style  557  Trimmers  can  be  sup¬ 
plied  mounted  on  brackets. 

®Two  trimmer  elements  become  on  integral  part  of 
this  coil  form  and  I.F.  top  section. 

0  Spedal  steatite  tubular  dual  trimmer. 

Special  tubular  ceramic  trimmer  and  voriable 
inductance  with  molded  phenolic  cose,  having  one 
common  terminal. 


ERIE  RESISTOR  provides  a  large  and  versatile 
family  of  trimmers  .  .  .  compact,  rugged,  economical 
.  . .  with  excellent  stability,  high  maximum  to  min> 
imum  ratios,  and  time-saving  installation  features. 

ERIE  has  furnished  manufacturers  with  many 
custom  designed  trimmers  which  incorporate  the 
elements  of  Erie  Disc  and  Tubular  Ceramicon 
Trimmers  for  simplification  of  assembly  and  saving 
of  space  in  specific  applications. 


Send  your  Trimmer  problems  to  ERIE  RESISTOR 


ERIE  RESISTOR  CORPvERIE,  PA. 

LONDON,  fNCLAND  .  .  .  TOtONTO.  CANADA 
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TESTING  OF  GUIDED  MISSILES  like  the 
famous  "Matador”  (above)  involves  a  compli¬ 
cated  job  of  telemetering.  At  the  Air  Force 
Missile  Test  Center  in  Florida,  a  series  of 
down-range  telemetry  stations  pick  up  pulsa¬ 
tions  transmitted  by  the  missiles  in  flight. 
These  signals  are  recorded  on  tape  for  later 
decoding. 

"Scotch”  Sound  Recording  Tape  captures 
every  impulse,  reproduces  it  with  unequaled 
fidelity.  This  gives  engineers  a  dependable, 
lasting  record  of  valuable  engineering  measvure- 
ments — stress,  strain,  temperature,  etc. 


TAPE  RECORDINGS  of  telemetered  miaaile  flichts 
are  gathered  at  a  central  point  for  atudy  and  analy- 
aia.  By  playing  back  the  recordings,  engineers  can 
re-create  each  flight  in  its  entirety. 


Tha  tarm  “SCOTCll"  and  tlta  plaid  daaifa  ara  raciatarad  tradamarka  for  Sound 
Raeordiac  Tapa  mada  in  US.A.  by  MINNESOTA  MINING  A  MPG.  CO..  St. 
Paul  6,  Mian. — alao  nakara  of  "Sootch"  Brand  Praaaiira  aanaitiva  Tapaa.  "Undar- 
aaal"  Rubbariaad  Coatinf,  "Sootchlita”  Raflactiva  Shaatinf ,  "Safaty-Walk"  Noa- 
alip  Sorfadas,  "SM”  Abraaivaa.  "SM”  Adhaaivaa.  Gaaaral  Eaport:  270  Park 
Avaaua,  Naw  York  17,  N.  Y.  In  Canada:  London,  Ont.,  Can. 


TECHNICAL  ASSISTANCE  on  every  phase 
of  sound  recording  is  yours  for  the  aMing 
from  your  local  3M  &rvice  Representa¬ 
tive.  Backed  by  the  extensive  facilities  of 
the  3M  Laboratories,  he’s  ready  to  help 
with  problems,  show  you  new  techniques, 
assist  in  selection  of  eouipment.  Call  him 
today  ...  or  write  us  oirect:  ^pt.  E-42, 
Minnesota  Mining  &  Mfg.  Co.,  St.  Paul 
6,  Minnesota. 


Lower  noite  level  Ihon  any  other  tope 
Greater  output  teniitiyity  than 
any  other  tape 

Better  reel-to-reel  uniformity  than 
any  other  tope 

Eraiet  deoner  than  any  other  tape 
No  curling  or  cupping— always  lies 
flat  on  head 

Lubricated  for  longer  tape  life 


S<0TCH 


G 


m 
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MOTOR  itrvouoo  Of 
.MMITTAKCR  liECTRK 
fOR  eURKC  MROIM 
MACMint  CO 


breoker  installed 
grinder  has  beon 
ning  steadily  sii 


Production  sp«od<up  limited  life  of 
Class  B  crane  motors  to  obout 
20  days.  In  two  years,  $370  invested 
in  rewinding  meters  with  Silicone 
(Class  H)  insulotion,  saved  $80,000 
worth  of  productive  lobor,  plus 
rewinding  cost,  plus  volue  of 
lost  production.  (Factuol 


LECTRICAL  Engineers  and  Production  Men  can  save 
thousands  oi  dollars*  by  using  Dow  Corning  Silicone  (Class  H)  Insulation  to  up-rate 
standard  frame  motors  of  all  sizes.  Class  H  Insulation  permits  higher  operating 
temperatures  and  heavy  overloads  for  sustained  periods,  at  the  some  time  multiplying 
motor  life^rehability — overload  capacity — moisture  resistance — and  productivity. 


Furthermore,  at  name  plate  rating,  there  is  no  appreciable  difference  in  power 
factor  and  efficiency  between  a  Silicone  insulated  and  a  Class  "A"  insulated  motor. 


If  speeded  up  production  schedules  are  one  of  your  problems,  why  not  add  more 
muscle  to  your  motors  by  changing  over  to  Class  "H"  insulated  equipment? 
Most  of  the  leading  rewind  shops  now  offer  Class  "H"  Insulation  made  with 


Dow  Corning  Silicones.  Talk  to  the  people  who  rebuild  your  motors  — 
or  call  our  nearest  branch  office.  There's  a  specialist  in 
Silicone  Insulation  there  to  help  you. 

*WANT  PROOF?  Writ*  for  Dow  Corning  Data  Shoot  II-I* 

DOW  CORNING  CORPORATION  •  MIDLAND,  MICHIGAN 


Aftanto 
Chicogo 
CkvRiofid 
DoHot 
N«w  York 
Lot  Afigolot 
Wothingfon,  D.C. 

In  Conodo:  Fiberglos  Conodo  ltd.,  Toronto 
In  Englond:  Midtond  Silkonos  ltd.,  London 
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Glassmike  capacitors  are  wound  with  the  plastic  him  which 
accentuates  the  electrical  charaaeristics  you  require,  and  re¬ 
sults  in  capacitor  design  of  minimum  size.  The  metal  ferrules, 
soldered  to  silver  bands  at  each  end  of  the  hermetically-sealed 
glass  tubes,  eliminate  mounting  problems. 

Applications:  audio  and  RF  coupling 

pulse  forming  and  de>spiking  networks 

radio  frequency  bypass 

low  and  high  pass  filter  networks 

audio  frequency  coupling 

electronic  computers 

electrometer  and  oscillator  circuits 

etc. 


Send  MS  your  requirements  and  we  will  recommend  the  proper  capacitor. 
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HIGH  Q  TOROIDS  for  use  in 
Loading  Coils,  Filters,  Broadband 
Carrier  Systems  and  Networks—* 
for  frequencies  up  to  200  KC 


April,  ;9S2  — ELECTRONICS 


COMPLETE  LINE  OF  CORES 
TO  MEET  YOUR  NEEDS 

if  Furnished  in  four  standard 
pormoabilitios  — 125,  60,  26 
and  14. 

if  Available  in  a  wide  range  of 
sizes  to  obtain  nominal  in¬ 
ductances  as  high  as  281 
mh/1000  turns. 

if  These  toroidal  cores  are  given 
various  types  of  enamel  and 
varnish  finishes,  some  of 
which  permit  winding  with 
heavy  Formex  insulated  wire 
without  supplementary  insu¬ 
lation  ever  the  cere. 


P'or  high  Q  in  a  small  volume,  characterized  hy  low  eddy  current 
and  hysteresis  losses,  ARNOLD  Moly  Permalloy  Powder  Toroidal 
Cores  are  commercially  available  to  meet  high  standards  of  physical 
and  electrical  requirements.  They  provide  constant  permeability 
over  a  wide  range  of  flux  density.  The  123  Mu  cores  are  recom¬ 
mended  for  use  up  to  15  kc,  60  Mu  at  10  to  50  kc,  26  Mu  at  30  to  73  kc, 
and  14  Mu  at  50  to  200  kc.  Many  of  these  cores  may  be  furnished 
stabilized  to  provide  constant  permeability  {±0,1%)  over  a  specific 
temperature  range. 

^Manufactured  under  license  arrangements  with  Western  Electric  Compony 


FnGINEERIKG  CoMPigY 

OF  AUfGHENY  LUDLUM  STia 
!  Offke  &  Want?  Maretipo,  ItftwU  , 


'  ^  \u.v 


Let  a  MICRO 


SWITCH 


En;)lnej>r  sfxyw  you  hoi 
you  con  'W  MICR< 
Rl^cislon  Switches 
as  a  principle 
o#  good  design” 


Electronic 
industries  find 


MICRO  Precision  Switches 

ideal  for  door  interlock  protection 


Dectronic  equipment  frequently  makes  use  of  danger¬ 
ous  high-voltage  currents.  In  order  to  guard  against 
serious  injury  to  operating  personnel,  provision  must 
be  made  to  equip  all  doors,  panels  and  drawers  of 
such  high-voltage  equipment  with  interlocks  which 
open  circuits  when  the  doors  are  opened, 

MIGIO  field  engineers  have  cooperated  with  engi¬ 
neers  in  the  electronic  industry  in  the  development 
of  a  wide  variety  of  MIGIO  interlock  switches  to 
meet  those  exacting  requirements.  Major  manufac¬ 
turers  of  such  electronic  equipment  as  television 
transmitters  and  cameras,  theatre  television  projec¬ 
tors,  aircraft  radio  and  radar,  sonar  equipment,  elec¬ 
tronic  test  equipment  and  many  other  products  have 
selected  MICRO  precise  and  dependable  door  inter¬ 
lock  switches  as  components. 

An  important  safety  feature  of  MICRO  interlock 
switches  is  that  while  the  circuit  can  be  manually 
closed  for  technical  checking  purposes,  the  inter¬ 
locking  feature  is  automatically  restored  upon  the 
next  door  closing. 

micro’s  wide  experience  in  the  design  and  applica¬ 
tion  of  electronic  door  controls  is  available  to  you. 
We  invite  you  to  contact  the  nearest  MICRO  branch 
for  complete  information  and  engineering  assistance. 


MICRO  1AC1  Deer  Inlerleck  Switch 
Designed  for  use  on  high  frequency 
radio,  radar,  X-ray  and  other  cabinets 
for  IsMsing  hazardous  equipment.  This 
is  one  of  the  many  designs  inrarporoting 
the  MICRO  basic  switch. 


MICRO  2AC6  Deer  Inlerleck  Switch 
Designed  for  the  some  purpose  as  the 
MICRO  1AC1,  this  door  interlock  switch 
Is  of  smaller  size,  is  one  of  many  de¬ 
signs  using  the  MICRO  V-31  as  the  basic 
switching  element. 


MICRO  iSS  SWITCH 

riEEPORT,  IlllHOIS 

MICRO  Snap-Action  Switches.  Honeywell  Mercury  Switches 
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PRECIS/ 


•  Precision  Wire  WouncJ  Resistors: 
JAN-R-93,  ond  Commercial 

External  Meter  Multiplier  Resistors: 
JAN-R-29 

Pre-Wired  Resistor  Switch  Assemblies 
Other  Types  to  Your  Specifications 


MEPCO,  INC.,  MORRISTOWN,  NEW  JERSEY 
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Trust  yourself  to  this  test*  ••  only 

■"mimtiinw 


NORMAL 

POSITION 


TRIPPED 
POSITION  ^ 


Tri**ln(  inMhanltm  datifii  *r*vM*«  f**l**l  adi** 
wHfc  !•«$•  mmuiint  *1  Mcll*ii . . .  b«f  **«*r 
nwltanc*  lrip*ing.  HEINIMANN  CIrciill  IfaalMr* 
hav*  n*  caafuting  “ratal''  patMaa . . .  aaly  “Oa" 
aa4  “Off.”  Aftar  Mppiag,  Ihli  caa  b*  laraad 
“Oa"  laiaiailialaly  H  rii*  faab  bat  baaa  carraclad. 


This  man  is  holding  a  short  circuit  in  his  bare  fingers.  He  might  receive 
a  bad  bum  . . .  except  that  this  circuit  is  protected  by  HEINEMANN 
Circuit  Breakers. 

With  slower  circuit  protection,  wires  heat,  insulation  breaks  down 
. . .  and  service  troubles  get  their  start.  However,  HEINEMANN  Circuit 
Breakers  don’t  use  heat  for  actuation . . .  they  have  no  thermal  elements. 
On  short  circuits,  tripping  is  always  instantaneous,  in  fact,  so  fast  that 
wires  in  motor  windings  and  other  equipment  are  completely  safe.  On 
momentary  overloads  a  proportioned  time  delay  is  provided . . .  being 
shorter  for  large  overloads . . .  and  longer  for  small  ones. 

Performance  to  this  extent  explains  why  most  equipment  manu« 
facturers  use  HEINEMANN  Circuit  Breakers  in  their  products. 

Send  for  complete  literature.  HEINEMANN  ELECTRIC 
COMPANY,  97  Plum  Street,  Trenton  2,  N.J. 

don’t  use  heat...  USE  POWER 


HEINEMANN  CircyH  Br»ak»r$  . ,  Oa*.  Iw*  amd  ibra*  pa/a  . .  10  an7/maipi  to  100  omforot 
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522  PUSEY  AVENUE  •  C0LLIN6DALE,  PA 
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•  The  design  and  manufacture  of  dynamotors  for 
military  service  has  been  Red  Bank's  business  for 
over  ten  years.  The  requirements  of  the  new  dyna- 
motor  specification  MIL-D-24  therefore  include 
many  of  the  features  that  are  incorporated  in 
all  Bendix  dynamotors.  When  compliance  with 
MIL-D-24  is  required,  Bendix  engineers  will  work 
with  you  to  design  a  unit  exactly  fitting  your  needs 
and  will  prepare  the  detailed  supplementary 
specifications  covering  your  model  as  required  by 
MIL-D-24.  Following  approval  and  assignment  of  a 
military  designation,  Bendix  production  will  be 
geared  to  your  schedule.  Write  direct  to: 
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National  Research  Corporation 


the  formation  of 

VACUUM  METALS 

CORPORATION 

1 

U.S.A/s  Sole  Commercial 

1  11^  ■ 

Source  of  Vacuum 

j  Melted  Metals 

Vacuum  Metals  Corporation 
has  been  formed  to  supply  spe¬ 
cialty  metals  and  alloys  for  appli¬ 
cations  of  high  performance  in 
terms  of  physical,  chemical  or 
electrical  properties. 

Vacuum  melting  techniques 
developed  by  National  Research 
are  used  to  produce  metals  of 
higher  purity  and  alloys  held  to 
closer  composition  tolerances 
than  ever  before  achieved  com¬ 
mercially. 


Organized  by  National  Re¬ 
search  as  a  wholly-owned  subsid¬ 
iary,  Vacuum  Metals  Corporation 
now  has  facilities  for  vacuum 
melting  more  than  five  tons  per 
day  of  metals  such  as  copper, 
nickel,  molybdenum  or  iron. 

The  unique  propenies  of  vacu¬ 
um  melted  pure  metals  and  alloys 


are  particularly  useful  in  applica¬ 
tions  such  as  electronic  and  elec¬ 
trical  parts,  magnetic  materials, 
bearing  materials,  diaphragms, 
instrument  components,  labora¬ 
tory  standards  and  Atomic  En- 
ergy  projeas. 

Write  to  us  for  further  infor¬ 
mation  about  our  facilities. 


Subsidiary  of  National  Research  Corporation 


70  MEMORIAL  DRIVE 


CAMRRIDGE  42,  MASSACHUSETTS 


HIGH  PURITY  METALS  •  HIGH  VACUUM  CASTING  •  SPECIAL  ALLOYS  •  Gf  (GoiPr**)  METALS 
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Vacuum  Equipment 


When  Working 

with 

High  Vacuum 

Select  the  equipment  to  fit  the  job  from 
the  complete  line  of  National  Research 


1 


V2$0  R*t«ry  A  lypicei  proc- 

•tsinp  unit  in  o  torp#,  high  vocMwm  plonf 
which  w«  d«iign«d  ond  built. 


Special 
Equipment 
and  Plant 
Installations 


Vacuum  tuclun  Out  Auulytur.  Anulyiut 
mutoli  and  olieyt«  Including  titonium* 
fur  combinud  or  diitolvud  oiiygun,  nitro> 
gun«  ond  hydrogun. 


This  it  only  a  part  of  the  com¬ 
plete  line  of  Notionol  Reteorch 
equipment.  Our  equipment  it  de¬ 
signed  to  fulfill  procticol  perform- 
once  requirements  of  vocuum 
equipment  users. 

Gain  the  benefits  of  the  high  stand¬ 
ards  of  practical  performance  built 
into  oil  Notional  Research  products. 
Write  us  for  further  details. 


Research  Corporation 


Equipment  Division 


SiVENTV  MEMOIIAl  DRIVE.  CAMIRIOOE,  MASSACHUSETTS 
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FIXED  RESISTORS  -  VARIABLE  RESISTORS  IRON  CORES 
CERAMAG"  FERRITE  CORES  LINE  A  SLIDE  SWITCHES 
CHOKE  FORMS  GA  CAPACITORS 


ID 

S^^C^^P0Lt 


for  instruments,  radios,  appliances 


toys  and  other  uses 


with  spring  return 


with  spring  return 


rith  spring  return 


with  spring  return 


with  spring  return 


Triple*pole  Oouble>pole 


momentory  contoct 


7(^%£U  fox  (i^itaio^ 


fiectreeic  CenspoeenN  Orvistoff 


STACKPOLE  CARBON  CO.,  St.  Marys,  Pa. 
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A  MESSAGE  TO  AMERICAN  INDUSTRY  •  ONE  OF  A  SERIES 


POINTING  the  WAY 

To  Continuing  Prosperity 


The  set  of  figures  in  the  middle  of  this  page  is  penditures  in  1953,  1954  and  1955,  provided  the 
news  of  high  importance  to  every  American.  them  out  can  be  obtained. 


In  effect,  it  says  that  there  is  no  basis  in  fact  for 
all  this  talk  about  a  collapse  of  capital  expendi¬ 
tures  plunging  us  into  a  depression  following  the 
industrial  build-up  for  defense. 

Such  talk  assumes  that  without  defense  orders 
business  would  spend  relatively  little  for  new  in¬ 
dustrial  plant  and  equipment.  The  figures  below 
show  that  that  assumption  is  not  justified. 


A  Record  in  ’52 

As  was  expected,  their  plans  call  for  another 
record-breaking  volume  of  capital  expenditures  by 
business  in  1952.  But,  as  many  did  not  expect,  the 
McGraw-Hill  survey  also  discloses  plans  for  very 
heavy  capital  expenditures  in  each  of  the  three^ 
years  following.  Expenditures  now  planned  for^ 
those  years  are,  to  be  sure,  lower  than  those; 
planned  for  1952.  But  the  significant  fact  is  not  thatl 


BUSINESS  PLANS  FOR  NEW  PLANTS  AND  EQUIPMENT  (Millions  of  DoUars) 


Actual 

Actual 

Spending 

1951* 

McGraw-Hill  Surrey 

Planned 

—  Preliminary  Plana  — 

1952 

1953 

1954 

1955 

Manufacturing . 

7,491 

11,141 

12.921 

10,028 

8425 

8,194 

Mining . 

684 

806 

943 

415 

321 

358 

Railroads . 

1.136 

1,564 

1.642 

1,248 

1.117 

1,002 

Electric  ft  Gas  Utilities** . 

3.298 

3,676 

SMS 

3460 

3404 

2.748 

Other  Transportation  ft  Communications 

1.392 

1.592 

1,721 

1,671 

1443 

1439 

ALL  INDUSTRY 

14.001 

18.779 

21.176 
m - 

16.722 

16.110 

14.141 

*U.  S.  Departmen^ot  Commerce 

**ncctricsl  WorU  (A  HeOiaw>HU)  pubUeeUoo)  aDd  American  Gas  Aaeociation. 


The  figures  come  from  the  fifth  annual  McGraw- 
Hill  survey  of  business  plans  for  new  plant  and 
equipment.  Companies  were  asked  to  report 
through  that  survey  not  only  their  plans  for  1952, 
but  plans  they  now  have  in  hand  for  capital  ex- 


they  are  lower.  Ebcperience  shows  that  plans  made 
several  years  ahead  always  overlook  many  ex¬ 
penditures  that  are  needed  later. 

The  significant  fact  is  that  the  expenditures  al¬ 
ready  planned  for  1953-55  are  so  high.  For  example. 


those  now  planned  for  1953  would  be  higher  than 
those  of  1950,  which,  at  that  time,  were  second 
highest  in  our  history. 

If  these  plans  are  carried  out  we  shall  have  an 
essential  element  of  continuing  prosperity.  Sus¬ 
tained  expenditures  for  capital  expansion  and 
betterment  account  directly  for  a  large  share  of  our 
employment  and  consumer  income.  Moreover, 
consistent  modernization  of  industrial  plant  raises 
production  efficiency  and  brings  more  and  better 
goods  and  services  within  reach  of  more  consumers. 

It  is  not  to  be  expected,  of  course,  that  we  can 
come  down  from  the  peak  of  the  defense  boom 
without  readjustments  in  some  sectors  of  business. 
But  if  capital  expenditures  by  business  are  carried 
out  on  the  scale  now  planned,  we  shall  be  able  to 
take  any  necessary  readjustments  in  our  stride, 
and  continue  to  increase  our  industrial  strength. 

From  V-J  Day  to  the  end  of  this  year,  manu¬ 
facturing  industries  will  have  spent  over  $60 
billion  for  new  industrial  plant  and  equipment 
This  is  more  than  the  value  of  all  the  plant  and 
equipment  these  industries  had  on  their  books  at 
the  end  of  World  War  II.  It  is  this  heavy  outlay 
that  causes  some,  assuming  most  postwar  plans 
for  industrial  expansion  and  modernization  will 
be  completed,  to  fear  a  collapse  of  capital  ex¬ 
penditure. 

Plans  to  Go  Ahead 

But  American  industry  still  has  plans  to  go  right 
ahead  expanding  and  improving  its  facilities.  This 
was  the  most  striking  single  finding  of  this  year’s 
survey.*  It  disclosed  also  that  after  1952: 

—  83  per  cent  of  the  companies  answering  the 
survey  are  planning  substantial  further  mod¬ 
ernization. 

—  48  per  cent  will  need  more  capacity  to  make 
their  present  products. 

—  33  per  cent  plan  additional  capacity  to  make 
new  products. 

It  cannot  be  too  strongly  emphasized,  however, 
that  these  plans  represent  what  American  industry 
wants  to  do.  They  are  a  concrete  expression  of 
hope  and  aspiration.  As  such  they  are  extremely 
important,  for  they  dispose  of.  the  idea  that  busi¬ 
ness  considers  the  job  of  expanding  and  improving 
its  facilities  as  finished,  or  anywhere  near  finished. 

But  the  plans  carry  no  guarantee  of  accomplish¬ 
ment  If  they  are  to  be  realized,  business  must  have 


the  funds  to  carry  them  out.  There  is  no  assvirance 
that  the  money  will  be  available  if  the  present  level 
of  corporation  taxes  is  continued.  Eight  out  of  ten 
companies,  according  to  the  McGraw-Hill  survey, 
will  rely  entirely  on  profits  and  reserves  to  finance 
their  1953-55  programs.  So,  in  calculating  their  pro¬ 
grams  for  these  years,  the  companies  were  asked 
to  assume  relief  from  “excess  profits”  taxation. 

Federal  taxes  now  take  at  least  52  per  cent  of  a 
corporation’s  profits,  and  82  per  cent  of  any  profits 
in  the  so-called  “excess  profits”  bracket.  Despite 
this  drain  on  their  funds,  companies  are  able  to 
finance  their  1952  programs  because  (1)  they  are 
borrowing  heavily,  and  (2)  many  of  them  are  get¬ 
ting  government  loans  or  special  tax  concessions 
on  new  facilities  installed  for  defense  purposes.  But 
these  are  emergency  aids. 

Only  Two  Ways 

When  the  present  defense  program  tapers  off, 
there  will  be  only  two  ways  by  which  business  can 
possibly  increase  its  principal  source  of  funds  for 
new  plant  and  equipment.  One  way  is  to  make 
more  profits  before  the  tax  collector  takes  his  cut. 
And  the  only  way  many  companies,  already  oper¬ 
ating  at  capacity  and  high  efficiency,  can  do  that 
quickly  is  by  raising  their  prices.  That  is  an  im- 
popular  method.  Also,  with  the  return  to  more 
competitive  markets,  it  might  be  self-defeating. 

The  other  way  is  for  the  federal  government  to 
release  its  strangle  hold  on  business  profits.  The 
so-called  “excess  profits”  tax— the  82  per  cent  tax 
which  is  really  a  tax  on  business  growth  —  should 
be  repealed,  effective  January  1,  1953.  And  a  cut 
in  the  basic  tax  of  52  per  cent  on  all  corporate 
profits  should  come  not  much  later.  That  is  by  all 
odds  the  most  important  single  step  toward  assur¬ 
ing  that  business  plans  already  made  for  capital 
investment  in  1953, 1954  and  1955  are  carried  out. 
It  is  the  most  important  single  step  toward  sus¬ 
taining  our  present  prosperity. 

Through  its  plans  for  continued  expansion  and 
improvement  of  its  facilities,  American  business 
clearly  points  the  way  to  avoid  the  depression 
that  so  many  have  feared  —  and  the  Communists 
have  so  ardently  hoped  —  would  follow  the  peak 
of  defense  mobilization.  It  w'ill  be  a  tragedy  for 
our  country  and  for  Americans  in  every  walk  of 
life  if  we  do  not  insist  that  business  get  the  chance 
to  follow  this  wise  and  constructive  course. 

M(Craw~Hill  Publishing  Company,  Inc, 


*'Notc  —  A  copy  of  the  full  report  of  this  survey  can  be  obtained  by  addressing:  Department 
of  Economics,  McGraw-Hill  Publishing  Co.,  Inc.,  330  West  42nd  St.,  New  York  36,  N.  Y. 


On  the  surface  most  discs  look  pretty  much  alike.  And  for  some 
jobs,  their  characteristics  may  seem  fairly  similar,  too. 
But  can  you  depend  on  them?  Are  you  sure  that  the  discs  you 
use  will  give  consistently  fine  performances  for  any  kind  of 
job  day  in  and  day  out? 


You  can  if  you  select  presto. 

When  the  chips 

Be  ^hen  the  chips  are  down— more 

eneewWBB###  andmorestations,  studios,  and 

schools  are  choosing  PRESTO. 
They  appreciate  the  craftsmanship  that  goes  into  the  manufacture  of 
each  disc— the  meticulous  preparation  of  the  aluminum  base,  the 
use  of  the  finest  lacquers,  the  careful  curing  in  the  world’s  most  modem 
disc  plant.  They  know  that  the  PRESTO  label  stands  for 
a  consistently  good  disc. 


J  PAIAMU 


U  ^  RiCORDING  CORRORATION 

PARAMUS,  NEW  JERSEY 

EXPORT  DIVISION; 

23  Warr*n  Str««t,  New  York  7,  N.  Y, 
CANADIAN  DIVISION: 

Welter  P.  Downs,  Ltd. 
Dominion  Square  RIdg.,  AAontreol 
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4  Facts  every  Manufacturer 

using  sheet  metal  cabinets,  consoles,  chassis,  or  enclosures 

ought  to  know  about . . . 


Everyttiing  in  Sheet  Metal,  from  a  simple  chaMii,  rack,  or  panel  to 
the  most  elaborate  riectronic  apparatus  console,  cabinet,  and  enclosure. 
Karp  fabricates  any  sheet  metal,  any  gauge,  any  stae,  any  quantity,  from 
a  small  lot  to  big  volume  runs.  ScientificaUy  air-conditioned,  dust-proof 
facilities  insure  hnest  quality  painting  and  finishing. 


ACCURATED 


FABRICATION 


*iobt  sirs  roHd  for  rocyvirod  IW* 
•roncos  ^  h'borof  or  cIom  —  wifk 
9Vo/tfy  iwolwSotwsd  •#  itt  bosl. 


You  Save  Assembling  Thne  and  Cost  with  Karp  “Accumed  ’ 

Fabrication  of  sheet  metal  because  every  dimension  is  accurate . . .  every 
hole  drilled  clean,  accurately  sited  and  poridoned  . . .  openinp  accurately 
spaced ...  all  units  uniform  and  finish  perfect.  Production  is  roUing  and  costs 
stay  down  in  hundreds  of  plants,  thanks  to  this  **efficiency  insurance.** 


Why  not  let  KARP  Field  Engineers  study  your  ossembly  requirements? 


Whether  your  fabricated  sheet  metal  unit  is  a  lib-  welding,  finishing,  or  all  combined . . .  “Accurated" 
eral  or  a  close  tolerance  job  —  whether  it  calls  Fabricatioa  the  Karp  way  insures  assembly  caac, 
for  simple  or  intricate  forming,  drawing,  bending,  speed,  and  economy.  5«tsd  ms  yossr  Usuprmts, 

(Althou,h  Karp'i  new  7S,ooo-tfuare-foot  plant — with  ot»  400  employees  and  ay  yean  of 
know-how — is  primarily  enpged  in  production  for  major  defense  contracts  and  strategic  ma¬ 
terials  are  on  allocation,  we  continue  to  the  best  of  our  ability  to  produce  for  general  industry.) 

KARP  MEf  AL  PRODUCTS  CO.,  INC. 

215  63rd  STREET,  BROOKLYN  20,  NEW  YORK 

Specialists  in  Fabricating  Sheet  Metal  for  Industry 
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LOW-COST  ASSE/WBIY 
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HIGHER  VOLTAGES 


AC  VOLTAGES 


General  Electric  can  show  you  how  to 
make  wider  use  of  JAN-C-25  capacitors 


From  years  of  experience  in  manufacturing  paper-dielec¬ 
tric  capacitors.  General  Electric  can  show  you  how  to 
make  wider  use  of  your  JAN  capacitors. 

These  capacitors  are  used  in  thousands  of  applications 
—  primarily  d-c  at  rated  voltages  and  temperatures.  How¬ 
ever,  most  JAN  units  can  be  operated  at  other  voltages 
and  under  widely  varying  conditions. 

For  example,  actual  life  tests  have  shown  that  a 
General  Electric  1  muf.  GP  70  unit  rated  for  a  minimum 
life  of  lO.OtK)  hours  at  1000  v.  d-c  and  10  C  or  700  v. 
d-c  and  (!,  can  also  lx*  used  at: 


Higher  voltages — 1.3R0  v.  d-c  at  S-SC  for  500  hours. 

1300  V.  d-c  at  85  G  for  1000  hours. 
Higher  temperatures — 105  at  .525  v.  d-c  for  500  hours. 
AC  voltages — 440  volts,  60  or  400  cycles 

with  normal  JAN-(’-25  derating. 

General  Electric  has  similar  data  for  most  of  its  J.AN 
units,  showing  how  each  may  he  operated  under  a  variety 
of  conditions.  For  information  on  how  these  standard 
G-E  capacitors  may  b<'  applied  in  your  circuits,  consult 
your  .\pparatus  Sales  Office,  or  write  to  Specialty  (’.apac- 
itor  Sales,  General  Electric  Gompany,  Hudson  Falls,  N.Y. 


GENERAL 
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BRING  THROUGH  EQUIPMENT 


FAST! 


SERVICE  COSTS 


ORGAN  HE  CIRCUITS  OUICNLY 


SdiMiotict  of  mod  •Uctrenic  aquipiMnl  can  ba 
brokan  down  into  circuit  blocks  of  lopicolly 
ossodotod  functions.  Tkoso  functional  circuit 
blocks  con  bo  mountod  roodily  oithor  in  tko  Aldon 
"30"  plugnn  pockogos  or  Basic  Chassis  unit.  Tubo 
sockots  and  osseciotod  compononts  quickly  lay 
out  on  full  scolo  Unit  Planning  Shoots  for  mount¬ 
ing  on  torminol  cards.  Thoso  spocial  pro-punchod, 
muhi-holo  torminol  cards  havo  wido  Boxibility  to 
toko  an  infinito  vorioty  of  circuit  variations.  Both 
sidos  of  card  can  bo  usod  to  obtain  maximum 
componont  donsity  oroo.  Using  tho  Unit  Planning 
Shoots,  functional  circuit  units  oro  all  plannod  in 
ono  stop. 


CUT  SERVICE  AND 
MAINTENANCE  COSTS 
IN  PINAL  EQUIPMENT 


SoU«r  t•nlllfloit  ond  ^ickly  rivtt  !• 

Aldtfi  terminal  cord  occordiiif  to  loyovt  on  Unit 
Plonning  Shoot.  Compononts  snop  into  tho  spociol 
Aldon  Miniotvro  Tormiools  which  hold  thorn  for 
toldorinp  —  (No  twistinf  or  wroppinp  of  Uods 
nocossory)  ~  With  oil  tobo  sockots  ond  thoir  osso- 
ciotod  compononts  moontod  on  ono  cord  —  tho 
wirinp  ond  soldorinf  of  drcyits  is  on  opon,  oosy* 
to-work  sob-ossombly  oporcrtion. 


In  hold,  shop,  or  oAco  yoor  oquipmont  moio* 
tononco  is  roducod  to  30  socond  chonpoovors. 
bosic  roplocomont  olonmnts  oro  smoN  onooph  in 
woipht  ond  siso  to  bo  shippod  by  porcol  post, 
for  ropoir. 


ITS  AS  SIMPLE  AS  THIS! 


i  Miniotvro  Torminols  *  050  Soriot 


Termtosl  cords  hove  been  designed  to  occommo" 
dote  tremendous  number  of  circuit  vsriotioos  —  to 
moke  neot  tube  and  component  sub-assemblies  with 
o  minimum  of  wiring  ond  simplified  ossembly  tech* 
oiques.  Speciol  Alden  Miniature  Terminals  ore  new 
ood  rodical  punch  press  configuration  —  ratchet  slot 
bolds  various  site  component  leads  for  soldering  — 
no  twisting  of  leads  with  pliers.  Figure  **eig!it’‘ 
shope  occommodates  cross  wiring  ond  buss  leads. 
Terminals  ore  punch  press  parts  —  so  take  o  min* 
imam  of  solder,  reduce  solder  time,  eliminate  doneer 
of  cold  solder  joints. 


iock  Connoctors  — 453MIN  Soriot 


Alden  Terminal  Cord  System  means  minimum  of 
ioter*cobling  —  but  even  this  cabling  can  be  laid 
out  easily  and  proceed  as  simple  sub-assembly.  Open 
tided  chassis  coostniaion  makes  cable  easy  to  wire 
to  front  panel,  terminal  cards  and  back  conneaors. 
The  Alden  Back  Connectors  are  units  that  can  be 
discretely  posidooed  on  the  back  of  the  chassis  » 
isolating  lines  with  incompatible  voltages,  currents, 
or  frequencies.  This  design  insures  accessible  solder 
terminals  for  soldering'— avoids  rat  nests  of  con¬ 
gested  conventional  back  connector  wiring.  Color 
coded,  the  Alden  back  conneaors  provide  beautiful 
operadonal  or  service  check  points  for  all  leads  to 
and  from  chassis. 


Mufod  Front  Fonol  Design 

Hinged  front  panel  design  of  chassis  allows  rheo¬ 
stats,  indicator  li^ts,  jacks,  etc.  to  be  mounted  on 
panel  as  another  easy-to-work  sub-assembly.  This 
panel  attaches  easily  to  chassis  —  is  wired  —  swung 
up  and  fastened  with  Alden  Target  Screws. 


repairs  are  in  process. 


Mere  is  a  plug-in  package  unit  using  the  mxrrt 
method  of  convernng  schematic  into  finished  asem* 
bly  quickly.  Simply  mount  the  completed  tecainal 
card  sub-assembly  on  the  Alden  **20*'  Noo4oter* 
changeable  base,  dip  solder  the  leads  —  add  cover 
or  housing  and  handle  and  it's  completed  —  In  op¬ 
eration,  visual  or  instrument  checks  are  easily  made 
—  if  trouble  occurs  doubtful  units  are  qgickly 
isolated  —  these  units  easily  unplug  and  a  coapre- 
hensive  inspection  made.  Spare  units  can  be  plugged  * 
in  so  equipment  doesn't  have  to  be  inoperable  while 


"Serve-A-Unit  Leek" 

Assembled  —  the  Basic  Chassis  simplifies  eperadoo 
of  equipnsent  —  Slashes  service  a^  ouiiotenaoce 
lime.  Smooch,  positive  insertion  and  removal  of  the 
chassis  is  provided  by  the  Alden  "Serve-A-Unit 
Lock.**  A  simple  twist  c»f  the  handle  and  the  chassis 
backs  off  with  finger  dp  ease.  It  also  pilots  the  chassis 
back  into  place  —  securely  locking  it  for  operation 
with  the  same  fadlity. 

TO  GET  STARTED  OUlCKLVI 

Send  for  thoie  tremondously  utaful  Labora¬ 
tory  Work  Kits  and  havo  them  in  your  lob 
for  UM  on  present  equipment  or  immedi¬ 
ately  ready  for  next  new  proiect: 

KK  «4  Alden  "30"  Plug-in  Package,.  0.00- 

Kit  A24  Alden  Basic  Chonis . $24.S0* 

Kit  #25  Alden  Terminal  Card  Mtg.  System 

51 1.50- 

Kit  #26  Basic  Terminal  Staking  Teels  $1 5.00- 
Kit  #0  Target  It  Cop  Captive  Screws  $  3.00- 
Kit  #29  Ce'er  Ceded  Beck  Cennecters  $  4.50- 
— or  send  for  free  booklet,  "Basic  Chassis 
and  Components  for  Plug-in  Unit  Construc- 


Fer  sredestlee  mee  seed 


■ele  kits  eal)^ 

os  voor  sahaoolae 


Tnrgat  Scrawt 


These  screws  have  concave  head  with  arced  notch 
so  power  Krew  driver  locates  head  quickly,  'no 
danger  of  it  slipping  out  and  marring  panel  surface 
—  yet  same  Krew  can  be  unfastened  with  coia  in 
order  to  hinge  forward  the  front  panel  for  servicing 
and  check  in  the  held. 


rrjO" 

Nen-lnterchongeable 

Bose 


"30"  Rack  and  Chassis 
Mounting  Sockets 


Shielded  w 
Censtructien 


row  smAim  vdigfl 

MPM  ^20''  1  1 

✓ 

ALDEN  PRODUCTS  COMPANY  127  North  Main  Street,  Brockton,  Massachusetts 


K  ^TflfemationaV 

RECTIFIER  CORPORATION 


GENERAL  OFFICES: 

1521  E.  Grand  Ave. 

El  Segundo,  Calif. 

Phone  El Segundo  1890 

CHICAGO  BRANCH  OFFICE 
205  W.  Wacker  Dr. 

Franklin  2-3889 


HERMETICALLY  SEALED 
RECTIFIERS 

CartridgeType**up  to  60ni 
9,000  volts  p«r  cartridge. 


OmA.  M/€.  ^AUyw  OUR, 


A  recent  month's  production 
included  Rectifiers  to  supply  40 
microamperes,  1,000  volts,  and 
Rectifiers  with  a  capacity  of 
140,000  amperes,  14  volts.  Owned 
and  managed  by  Engineers  who 
are  specialists  in  the  design  and 
manufacture  of  Selenium  Rectifiers. 
Submit  your  problems  for  analysis 
and  we  will  be  glad  to  offer  our 
recommendotions. 


POWER  RECTIFIERS 

Rotings  up  to  250  KW,  Efficierrcy  to  87%,  Power  Factor  95% 
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You  can  make  better  products  from  clean, 
smooth,  flat  Chase  Sheet  Brass  and  Copper. 
Chase  sheets  are  free  from  oxide  coatings,  excess 
grease  and  oil.  That  means  they  are  uniform 
in  color  and  have  a  bright  finish. 

CMP  orders.  We  can  make  favorable  mill 
deliveries  on  authorized  Controlled  Materials 
orders.  In  many  cases  our  warehouses  can 
ship  from  stock.  Your  inquiries  are  invited. 


For  oMitionol  information  on  thou  7  controls,  writo  for  Data  Shoot  No.  160 


■  XCEPTIONALLY  GOOD  DELIVERY  CYCLE  on  military  ordart  dua  to 
•  normous  mass  firoduction  faciiitias  .  .  .  Immadktfa  dalivory  from 
stock  on  moro  than  170  dilloront  typos  and  rosistanco  valuas  ... 
RIoaso  givo  cemploto  dotails  on  your  roquirements  whon  writing  or 
phoning  for  furthor  information. 


► 


NEW  COMPLETE  CTS  CATALOG.  Writo  for  your  copy  today. 


o^'Va/daMe 

TWffrS  MILITARY  SPECIFICATIONS 


—  S5°C  to  +  150  C  . . .  complete  oridily  to  saturation  . . . 
are  the  unprecedented  temperature  and  humidity  range  of 
Types  65,  90  and  95.  These  controls  are  used  in  militory 
equipment  subjected  to  extreme  temperature  and  humidity. 


•  ^l€.4/4tr/f4in  4^'  '(  a  ii4T//4’  >''/{4’M-j/4tl^ 
FOUNDID  Ite* 


SOUTH  AMERICA 

Jo5^  lui5  Ponfrt 
Bu»*no5  Airps,  Arg^ntir 
Montevideo,  Uruquoy 
R.O  de  Janeiro,  Broi. 
Sao  Paul<\  Bfuzil 


(<  i/t4  fff/f/ y/ 

(lINAiT  •  tRtURA 


Fhf.n.-  Brodvho*  .  OTHER  EXPORT 

IN  CANADA  Sylvan  Gtn^bury 

^  ®  We%t  40fh  Street 

-  -  Nev.  York  18,  N  T. 


Electrical  Insulating  Tubing  and  Sleeving 


A  combination  of  I  arglas  Sleeving  made  with  continuous 
filament  glass  yarns  and  Silicone  High  Temperature  Resin, 
Varglas  Silicone  is  the  only  Class  "H”  insulation  with  these 
features: 


FLEXIBLE  from  500°  to  — 85°  F  in  some  grades. 

REiSISTANT  to  flame,  moisture  and  fungus,  abrasion, 
acids,  mild  alkalies. 

DIELECTRIC  PROTECTION  up  to  7,000  volts  depend- 
ing  on  grade. 

AVAILABLE  IN  10  COLORS,  where  required  at  no 
extra  cost. 


-  ) 


VARFLEX  Sa^  n,ic. 


In  addition  to  our  regular  line  of 
Silicone  sleeving  and  tubing, 

\we  also  make  Varglas  Silicone 
treatefi  tying  cord  and  lead  wire. 


CORTORATION 

^  Makts  of 

'  thekkal  Insulating  ' 


308  N.  Jay  St.,  Rome,  N.  Y. 
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famous  commercial  transmitter  mica  capacitor,  or  something  in-between! 


Send  for  Catalog  No.  420.  Dept.  K42 


Cornell-Dubilier  Electric  Corp.,  South  Plainfield,  N.  J. 


CORNhl-DliBillER 

CAPACITORS 
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The  strong  conviction  instrument  users  hold  for 
measurements  by  Weston  has  its  foundation  in  their 
own  instrument  experience  .  .  .  years  during  which 
Weston  instruments  have  given  unfailing  service  .  . . 
proved  beyond  doubt  their  unequalled  precision,  stam¬ 
ina  and  dependability.  It  is  evident  in  the  widespread 
preference  shown  for  Weston  instruments  for  panel 
and  built-in  needs  .  .  .  where  so  much  depends  on  the 


movement  of  a  pointer.  Regardless  of  the  service  .  . . 
or  the  type,  range  or  sensitivity  of  the  instrument . . . 
truthful  measurements  and  long,  carefree  service  are 
taken  for  granted.  Copy  of  panel  instrument  bulletin 
A7C  gladly  sent  on  request.  WESTON  Electrical 
Instrument  Corporation,  617  Frelinghuysen  Avenue, 
Newark  5,  New  Jersey  .  .  .  manufacturers  of  Weston 
and  TAGIiabue  instruments. 


WESTON 


76 


4p«l.  1952  — ELECTRONICS 


Output  voltage  stabilized  in  less  than  one  and  one-half  cycles  Output  voltage  stabilized  within  two  cycles  as  load  currant 
as  input  drops  from  130  to  100  volts.  jumps  from  0  to  full  load. 

Split-cycle  action  of  G-E  Stabilizers 
assures  top  performance  of  your  product 


A  common  cause  of  substandard  per¬ 
formance  of  electrical  equipment  is 
fluctuating  a-c  voltage  supply.  The  sim¬ 
plest  way  to  prevent  local  voltage  con¬ 
ditions  from  affecting  your  product 
performance  is  to  use  G-E  Automatic 
Voltage  Stabilizers. 

MADE  TO  FIT  ANY  APPLICATION 

Light,  compact,  standard  models  are 
now  made  in  sizes  15  to  5000  va.  These 
models  can  easily  be  used  in  a  wide 
variety  of  applications:  laboratory  and 
factory  testing  equipment,  signal  and 
alarm  systems,  and  many  others.  To  do 
specific  jobs,  special  designs  are  avail¬ 
able  or  can  be  made. 


CORRECTS  WIDE  RANGE  OF  VOLTAGES 

Standard  G-E  Voltage  Stabilizers  cor¬ 
rect  for  all  fluctuations  between  95  and 
130  volts,  or  190  to  260  volts,  deliver¬ 
ing  a  stable  115  or  230  volts  to  your 
product  within  ±  1%.  Special  models 
can  stabilize  to  an  even  closer  degree. 

EASY  TO  INSTALL;  NO  MAINTENANCE 
Only  two  sets  of  terminals  to  connect; 
one  for  supply  and  one  for  the  load. 
Since  there  are  no  moving  parts  or  elec¬ 
tronic  components,  need  for  replace¬ 
ment  parts,  adjustments  or  any  other 
maintenance  is  virtually  non-existent. 
Operation  is  completely  automatic.  Gen¬ 
eral  Electric  Co.,  Schenectady  S,  N.  Y. 


SiNSITIVE  EQUIPMENT,  such  oi  Ihn  Typ*  H 
Uok  (MKter,  functioiM  accurately  only  whoa 
voltaga  it  preparly  clabiliiad.  G-E  valtaga  tto- 
bilixarc  perform  this  ctabiKiinp  function. 


GENERALS  ELECTRIC 
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If  the  government  has 
tossed  a  prohlem 


(having  to  do  with 
rectification,  that  is) 


Snelron 


. .  we’d  like  to  assist  you! 


We’ve  made  millions  of  Seletron  selenium  rectifiers  in 
all  sizes  and  shapes  —  tiny  ones  and  whoppers  —  standard 
commercial  ones,  and  those  designed  especially  to  meet 
government's  rigid  specifications.  That  includes  hermet¬ 
ically  sealed  jobs  as  well  as  stacks  built  to  withstand  salt 
spray  and  high  humidity  tests. 

We’ve  sold  a  whale  of  a  lot  of  ’em  to  the  various 
branches  of  government  including  the  armed  services  and 
their  contractors,  and  thus  have  learned  a  great  deal  about 
rectifier  idiosyncrasies  and  their  application. 

All  this  accumulated  rectifier  wisdom  we’ll  share  with 
engineers  and  technical  men  who  have  U.S.  Government 
induced  problems  .  .  .  and  no  strings  attached! 

State  that  problem,  please.  You’ll  receive  a  detailed, 
constructive  answer  promptly.  Or  if  you  wish  our  general 
literature  on  the  subject,  ask  us  for  bulletin  No.  104-D-3. 


Do  you  have  your 
copy  of  this  instructive 
24  page  booklet?  If 
not,  send  for  Booklet 
No.  117- 


SELETRON  «  GERMANIUM  DIVISION 

RADIO  RECEPTOR  COMPANY,  INC 


Sinee  1922  in  Radio  and  Ei^etronie* 

SALES  DEPT:  251  West  19th  Street,  New  York  11,  N.  Y.. FACTORY:  84  North  9th  Street,  Brooklyn  11 

April,  1952  — ELECTRONICS 


YOU  ARE  LOOKING  AT 

THE  MOST  Accurate  and  MOST  Rugged 


97  Logan  Street,  Springfield  2,  Massachusetts 
TIMERS  AND  CHRONO-TACHOMETERS 
LABORATORY  PANELS 


PIPELINE  ANALYZERS 


PROGRAM  CLOCK  SYSTEMS 


Govemmeal 

EdwcoMead 

InttIHHiem 

mm  » 

BivffnfQi 

Indestriae 

SdentHk 

Labofeteries 

Avialien 

AetcieeHve 

Chemicdl 

Pood 

TexHb 


Available 
in  1 2  Models 

Momiallir  and 
■ectrically 
OfMrated 


PorlebU  Casts 


Optional 
Changes  to 
Conform  to 

Customers' 

Reqeirtmonts 


help  you  whh 
Yotr  Spocfol 
Timing  Vrohimms 
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Problem: 

How  to  obtain  controlled  weld  area  and 
reduce  costly  fabrication  of  end  to  end 
welded  circuit  breaker  parts 

General  Plate 


Provided  the  solution  with  Steel  edgebonded  to 


mm 


STEEL 


TRUFLEX  THERMOSTAT  METAL 


TRUFLEX”  thermqst^km^al -  a  Composite  Metal 


A  leading  manufacturer  of  ctrcuit  breakers  had  the 
problem  of  bonding  a  steel  armature  to  a  thermostat 
metal  element.  Individual  butt  welding  of  the  small 
pieces  was  impractical  due  to  the  high  cost  of  flash 
removal,  and  need  of  numerous  inspections. 

The  problem  was  submitted  to  General  Plate 
whose  engineers  quickly  provided  the  solution  by 
edge  bonding  steel  to  a  Truflex  thermostat  metal 
ingot  and  then  rolling  the  combination  down  to  the 
proper  size.  As  illustrated  in  the  photograph,  the 
result  was  a  composite  metal  that  was  easily  fabri¬ 
cated,  gave  the  performance  required  and  reduced 
costs  considerably. 

No  matter  what  your  problem,  it  will  pay  you  to 
consult  with  General  Plate.  Their  vast  experience 


in  cladding  precious  to  base  metals,  or  base  to  base 
metals  can  overcome  your  problems  . . .  often 
reduce  costs. 

General  Plate  products  include  .  .  .  precious 
metals  clad  to  base  metals,  base  metals  claa  to  base 
metals,  silver  solders,  composite  contacts,  buttons 
and  rivets,  Truflex®  thermostat  metals,  Alcuplate®, 
platinum  fabrication  and  refining,  age-hardenable, 
i720  manganese  alloy.  Write  for  information. 


Have  You  a  Composite  Metal  Problem? 
General  Plate  can  solve  it  for  you 


GENERAL  PLATE 

Division  of  Metols  &  Controls  Corporotion 

34  rORIIT  STRUT,  ATTIIRORO,  MASS. 
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lypes 


15  VA  to  10,000  VA 

Most  voltage  regulating  requirements  con  be 
met  from  these  "stock"  voltage  regulating  trons- 
formers.  Regulation  is  ±1%  or  less  with  a 
^  total  primary  voltage  variation  as  great  os 
«  30%.  This  is  the  static-magnetic  voltage  regu- 
W  lator  that  has  become  the  "Standard  of  the 


SPEflALIZED  1 

Avc:ilable  from 
lor  production. 
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. . .  less  than  3%  hor 
moilic  distortion  .  . 
^1%  requlation. 


CUSTOM  DESIGNED  UNITS:  1  VA  to  25,000  VA 

The  wide  flexibility  of  the  SOLA  Constant  Voltage  principle 


mokes  possible  special  designs  to  meet  your  specific  require¬ 
ments.  Often,  time  and  money  can  be  saved  by  direct  use  or 
modification  of  a  regulator  from  the  several  hundred  special 
designs  on  file.  Custom  designs  can  includes  SPECIAL  VOLTAGE 
RATIOS,  SPECIAL  FREQU^CIES,  COMPENSATION  FOR 
FREQUENCY  VARIATION.  MULTIPLE  OUTPUT  VOLTAGES, 
THREE-PHASE  SERVICE,  and  MILITARY  SPECIFICATIONS. 


•  .  •  :l3%  regulcxtion 
or  less . . .  sinqle,  com¬ 
pact  voltage  source. 


. . .  less  than  3%  har¬ 
monic  distortion  .  .  . 
jL  1  %  regulation. 


.  .  .  jl3%  regulotion 
.  .  .  inexpensive  .  .  . 
plug-in  type. 


OLA 


Writ*  on  your  latisrhaod  ior  oui  n*w  Con- 
*tcmt  Voltaq*  Cotoloq.  It  qir**  coraplat* 
■paciiicotion*,  and  oparatinq  data  on  ^LA 
Constant  Voltaq*  Tronaiomwrs.  including 
spadol  units.  Rsqusst  Bullstin  DCV-142. 


TRANSFORMERS 


i 


_J _ 


Also  provides  superior  insulation  resistance  and 
mechanical  strength  for  these  switch  stators 


1  EXAMINE  1-725'$  COMBINATION 

■  OF  PROPERTIES  FOR 

YOUR 

TOUGH  ELECTRICAL 

JOBS! 

Thicknost  Tested . 

..  1/16" 

Moisture  Absorption  (24  hours)... 

.  0.42% 

Expansion  after  24-hr  Immersion  in 

Water  at  77**  F 

Center  . 

.  0,0002" 

Edge . 

. .  0.0003" 

Tensile  Strength 

Main  Direction  . 

.  .  18,000  psi 

Cross  Direction  . 

. .  14,000  p>i 

Flexural  Strength 

Main  Direction . 

..  21,000  psi 

Cross  Direction  . 

..  17,000  psi 

1  Dielectric  Strength  (perpendicular  to  laminations)  1 

1  Short  Time  .  . .  ^ . 

,  .  700  v.p.m.  1 

1  Step  by  Step  . 

..  600  v.p.m.  1 

1  Tests  at  Room  After  96  hr  ot  90%  1 

1  Conditions  Rei.  Hum.  at  104*F  1 

Power  Foctor  at 

1  megacycle  0.030 . 

. .  0.031 

Dielectric  Constont  at 

1  megacycle  4.5  . 

..  4.7 

Less  Foctor  at 

1  megacycle  0.134 . 

..  0.146 

Insulation  Resistonce,  megohms  . 

121,000 

Mallciry  ciiciiK-t-rs  ran  r<-|M-atc«l  tests  on  I  .NSL'KOk  T-Tii.  anil  foiiml 
that  it  lias  not  only  liiph  insulation  resistance,  but  excellent  resilipiicv, 
uhich  permits  rapid  staking  of  terminals  under  pressure  Mithoiit  craeks 
in  the  immediate  staking  area.  This  quality,  according  to  Mallorv, 

.  .  prevents  electrical  losses  due  to  surface  colh'ction  of  moisture  in 
cracks.  Mallory  RL  Switches  thus  have  longer  service  life.” 

T-72i>  is  practically  unaffecteil  by  sanding,  and  ' 

meets  the  projMTty  riijuirenients  of  MI1.-I’-311.t 
and  other  rigid  government  sjiecifications.  These 
parts  are  being  fabricated  by  Richardson — in  / 

large  volume — and  with  critical  dimensions  held  /  / 

toiL  .002'  or  less.  Investigate  INSLROK  lami-  /  j 

nated  and  molded  plastics  for  your  product.  /  j 

Writ*  for  Dot*  Sh**t  /  J 

on  T-7S5  and  llluttrotod  / 
booklot — “Lmnlnatod  INSUIOK." 

RICHARDSON  COMRWY 

FOUNDED  1858-LOCKlAND,  OHIO 
2797  Lake  St.,  Melrose  Park,  Illinois  (Chicogo  Ditfrict) 

SALfS  OFFICES:  Cl«v«land  *  Detroit  *  Indianapolis  *  Locklond,  Ohio 
Los  Angolas  *  Milwaukoe  *  Now  Brunswick.  (N.  J.)  •  Now  York  •  Philodolphio 
Rochostor  •  Son  Francisco  *  St.  Louis 
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Tests  show  that  our  new  A‘25  rheostat  is  so  rugged  that 
it  will  stand  up  under  the  most  adverse  conditions! 


It  gives  inu.vimuin  wattage  dissipation  for 
its  size;  and  the  added  safety  factor  made  pos¬ 
sible  bv  our  new  high  teinjH-ratnre  bbie-gray 
enamel. 

The  terminals,  made  of  strong  corrosicni  re¬ 
sistant  alloy,  are  permanently  weldi'd  to  the 
winding  form.  The  finest  cjuality  wire— made 
to  onr  owni  specifications— is  wound  esenly  on 
a  toroidal  ceramic  form,  and  then  si*curelv 
bonded  to  eliminate  tronblesoine  connections. 


the  shafts  are  insulated  from  all  live  parts  by  a 
strong  shaft  insulator. 

Our  A-25  units  are  equipped  with  three  ter¬ 
minals  to  permit  either  potentiometer  or 
rheostat  use. 

Send  for  new  A-25  bulletin. 


Rheostats  and  Resistors 

Subsidiary  o( 

THE  NATIONAL  LOCK  WASHER '  COMPANY 

Eiloblitliad  IIM  NEW  AIK  S,  N.  J.,  U.S.A. 

Thu  mark  of  quolily  for  nore  Itian  half  a  conlury 


The  wonii'’  ring  is  made  an  integral  part  of 
the  refractory  base  by  vitreous  enamel.  Tlie 
phosphor  bronze  actuating  arm,  to  which  is  at¬ 
tached  a  graphite  brush,  gives  perfectly  smooth 
action,  with  excellent  electrical  control.  And 
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WE'RE  PROUD  of  our  C  and  D  capacitors! 
They're  rugged,  reliable  and  simple.  Their 
functional  design  permits  rapid,  accurate 
assembly  which  results  in  lower  cost  to  the 
riser.  Materials  are  appropriate  for  the  appli¬ 
cation  and  the  finest  available  today.  If 
you're  building  medium  powered  radio  fre¬ 
quency  equipment  it  will  pay  you  to  use 
JOHNSON  C  and  D  capacitors. 

CONSTRUCTION 

Heavy  aluminum  end  frames,  .051"  plates 
and  5/16"  tie  rods  assure  extreme  rigidity. 
Rotor  contacts  are  laminated  phosphor 
bronze.  Dual  models  have  center  rotor  con¬ 
tact  for  electrical  symmetry.  Low-loss  Steatite 
insulators  are  located  outside  the  most  in¬ 
tense  RF  fields  and  used  solely  to  support 
stator  assemblies.  Shafts  are  V*”  diameter, 
cadmium  plated  with  V4"  rear  extensions. 
Mounting  brackets  furnished  for  normal  or 
inverted  moimting.  End  frames  drilled  and 
tapped  for  panel  mounting,  special  brackets 
or  mounting  of  accessory  components. 

SPECIAL  TYPES 

Variations  from  standards  such  as  special 
capacitances,  ball  bearings,  dynamically 
balanced  rotors,  stainless  steel  shafts  and 
right  angle  drive  duals  can  be  furnished  in 
production  quantities. 


TYPE  C  SINGLE  SECTION 
*Cap.  per  Sect. 


200CD45 

300CD45 

200CD70 

300CD70 

150CD90 

SOCDllO 

lOOCDllO 

50CD130 


TYPE  C  DUAL  SECTION 


TYPE  D  SINGLE  SECTION 


TYPE  D  DUAL  SECTION 


^Nominal  Values 


E.  F.  JOHNSON  COMPANY 


MINNESOTA 
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^•iio  mis 


coupon  no«¥ 


Irvington 


Inrington  Vamuh  &  Insulator  Co.  EL-4/52 

17  Argyle  Terrace,  Irrington  11,  N.  J. 

Gentlemen: 

Please  send  me  technical  data  sheet  on  Irrington 
I  Silicone-Coated  Novahestos. 

I  Name . . . Title . . 

[  Company - - - - 


VAaNISH  A  INSULATOa  COMPANY  . 

Irvington  11.  New  Jeney  I  - - - 

Plants:  Irvington  N.  J.;  El  Monte,  Calif.;  Hamilton,  Ontario,  Canada  |  _  _ JZone...- 

Yor  Further  Information,  Contult  paget  92-93  in  the  1951-1952  Eleetroniet  Buyert’  Guide 
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[ere^s  a  new  lliiu  Class  insulation  •  •  • 

IRVINGTON  Silicone- Coated  Xovabestos 


Irvington  Silicone-Coated  Novabeatoe  coiuists  of  a  special  grade  of 
very  thin,  very  pure  long-fiber  asbestos  formed  into  continuous-length 
roUs,  and  completely  saturated  and  coated  with  silicone  resin. 


Silicone-Coated  Novabestos  is  a  two-way  space-saver  in  the  design  of 
electrical  and  electronic  equipment.  Since  it  meets  all  Class  -Jl”  re¬ 
quirements,  it  allows  windings  to  run  at  higher  temperatures,  and  thus 
permits  more  compact  construction.  Its  exceptional  thinness  cuts  down 
the  space  needed  for  insulation — effecting  savings  in  weight  as  well  as 
in  size. 


If  you've  been  looking  for  a  thin  Class  “H”  insulation,  yonll  certainly 
want  to  know  about  this  new  product  of  IrvinAon  insulation  leader¬ 
ship.  Just  send  the  coupon  for  technical  data  weet. 


Only  .0025"  to  .003"  thick — suitable  for  continuous  operation  at  180°  C 
— offering  excellent  electrical  and  good  physical  properties — Irvington 
Silicone-Coated  Novabestos  is  ideally  suited  for  any  application  re¬ 
quiring  a  thin  high-temperature  insulation. 


Here’s  still  another  good  soldier,  on 
a  highly  special  assignment.  With  con¬ 
tact  assembly,  it  counts  miles  and  yards, 
when  used  in  conjunction  with  other 
equipment.  And  it  also  makes  contacts 
on  predetermined  readings  .  . .  direct 
readings  thdt  need  no  translation. 

Now,  as  the  counting  process 
comes  to  be  counted  as  more 


and  more  indispensable  to  all  tjq)es  of 
defense  materiel,  what  might  we  do  . . . 
especially  for  you?  Just  say  when  you’d 
like  to  get  together. . .  and  start  figuring. 


VEEDER-ROOT  INCORPORATED 

"The  Name  That  Counts" 

HARTFORD  2,  CONN. 

Chicago  6,  DL  •  Greenville,  S.  C. 
Montreal  2,  Canada  •  Dundee,  Scotland 
Offices  and  agents  in  principal  cities 
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tVhen  you  buy  AISiMag  ceramics  you  gef: 

1.  Engineering  know-how  accumulatecJ  during 
half  a  century  of  specialization. 

2.  Unexcelled  production  facilities. 

3.  The  widest  choice  of  ceramic  materials 
available  in  the  industry. 

4.  Equipment  of  a  size  and  completeness  that 
can  handle  YOUR  job. 

5.  Research  which  has  constantly  improved 
known  ceramics  and  has  led  in  the  develop¬ 
ment  of  new  special-purpose  ceramics. 

6.  The  highest  quality  custom  made  ceramics, 
delivered  when  and  as  promised. 


One  of  the  most  important  questions  is:  "Can  they 
deliver  on  time  and  according  to  promise?" 

American  Lava  Corporation  has  equipment  of  a 
size  and  completeness  which  is  not  matched  in  the 
industry.  A  book  showing  about  200  pictures  of 
equipment  producing  AISiMag  technical  ceramics 
has  just  been  published.  This  book  will  give  you  a 
good  idea  of  the  size,  versatility  and  skill  of  our 
organization.  We'll  be  glad  to  send  you  a  copy  if 
you’ll  request  our  booklet  "50  Years  of  Progress." 
As  you  look  through  it  we  believe  you'll  agree  that 
we  have  the  equipment  and  know-how  to  handle 
YOUR  job. 


AMERICAM  LAVA  CORPORATIOM 

CHATTANOOGA  5,  TENNESSEE 


OrriCESi  METtOrOllTAN  AtEA.  671  tiood  SI..  Nswork,  N.  Milciwll  2.*IS9  *  rNllAOEirHIA,  1649  N*tlk  Si.,  Sl*v*ii<»ii  4.1t}3 

SOUTHWESTi  JaIik  A.  GtMii  Co.,  66IS  Ofiolo  Ot’iro.  Dallm  9,  Olaoo  99lt  o  NEW  ENCIANO,  1374  Mouoakoiolli  A>o..  CombtlOto.  Moil..  Kifkloiid  74491 
tos  ANCEIES.  233  Soulk  ,Hill  Si..  Molool  9076  •  CHICAGO.  221  Noftk  loSollo  Si.,  CoiUtal  6-1721  o  ST.  lOUIS,  1123  WotkinflM  A-o.,  CwlioM  49S9 


KOLLSMAN 

for  products  of  precision 
and  dependability 


Aircraft  Instruments  and  Controls  •  •  •  Miniature 
AC  Motors  for  Indicating  and  Remote  Control 
Applications  •  •  •  Optical  Parts  and  Optical  Devices 
Radio  Communications  and  Navigation  Equipment 

Today,  Kollsman  works  without  pause  toward  the 
fulfillment  of  America’s  defense  needs.  And  to  our 
nation’s  research  scientists,  the  skill,  ingenuity  and 
creative  drive  of  Kollsman  Research  Laboratories 
are  available  for  the  solution  of  instrumentation  and 
control  problems. 


Kollsman  Instrument  Corporation 

flMHURST.  NIW  YORK  OlENOAli.  CAllfORNIA 

SUBSiOtARv  OF 

St<lndaA<l  COIL  PRODUCTS  CO  INC. 


u 
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TIME  SAVERS  IN  THREE  SIZES 

dJBth 


SCREW  DRIVERS 
AND  NUT  RUNNERS 


One  of  these  air-operated  tools  can  cut  yo 
assembly  costs  by  driving  screws  or  running 
nuts  faster.  Each  tool  is  tailored  to  the  re¬ 
quirements  of  the  job,  each  is  light  and  easy 
to  handle.  Ask  your  Cleco  Field  Enginee 
for  a  demonstration. 


Far  N«.  I  Machiiit  Screws 
THE^lECb  A-1  PNEUMATIC 


REVERSIBLE  SCREW  DRIVER 
Scarcely  larger  than  a  fountain 
pen,  this  9H-ounce  tool  it  ideal 
for  driving  small  screws  and 
other  fasteners. 


Fer  t/l"  Belts  tad  Nets 
THE^LECb  A4 


PNEUMATIC  REVERSIBLE 
IMPACT  WRENCH 
This  powerful  tool  it 
one  of  the  most  rugged 
and  trouble-free  ever 
developed.  It  it  light, 
compact  and  well  bal¬ 
anced.  Yet  it  gives 
the  powerful  torque 
necessary  for  positive 
tightening  of  bolts 
and  nuts. 


Fer  1/4"  BoHs  tad  Screws  ^ 
THE^LEtb  IRSPC 
REVERSIBLE  SCREW  DRIVER 
This  production  tool  features  the  new 
Cleco  adjustable  clutch  with  sturd 
slip-impact  action  for  final  tightenin 
Finders  and  bits  are  easily  change 
without  dismantling  any  part  of  t' 
tool. 


:dAtL-£TT, 


of  the  REED  ROLLER  BIT  COMPANY,  5125  Clinton  Drive,  Houston  20,  Texas,  U.S.A. 

DIVISION  OFFICES 

GEOaOIA;  Atlanta  3,  503  Patare  Bldg.  a  ILIINOIS;  Chicago,  5701  Wait  Madiion  St.  •  MASSACHUSETTS:  WorcMlar,  23  EnfMd  St. 
MICHIGAN:  Dotroit,  3832  East  Grand  Blvd.  •  MlSSOUtl:  St.  Uuis  3,  3323  Locust  St.  •  NEW  JEtSEY:  Nowarh  4,  75  loch  St. 

OHIO;  Oncinnati  3,  729  Tomplc  Bar  Bldg.  •  PENNSYLVANIA:  PhiloMphia  30,  5320  North  Fifth  St _ PHtshwfh  17,  5626  Phillips  Avo. 

TEXAS:  FoH  Worth,  1717  East  Prosidia  •  CALIFOBNIA:  lot  Angolas,  1317  Esporonxa  St.  •  MACYLAND:  Bakimara  20,  390  Oak  Grew  Or. 

In  Canada:  Clace  Pnoamotic  Tool  Company  of  Canada,  ltd.,  927  Millwood  Boad,  Toronto  (LoosMo),  Ontario 
DISTaiBUTOaS  IN  PtlNCIPAL  CITIES  OF  THE  UNITED  STATES  AND  THOUGHOUT  THE  WOtLO 
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Sangamo  can  furnish 

SILVERED  MICA  BUTTON  CAPACITORS  for  ony  requirement 


You  can  count  on  Sangamo  whenever  you  need 
small  sized,  light  weight  button  capacitors  that 
are  electrically  and  mechanically  stable. 

Sangamo  Silvered  Mica  Button  Capacitors  meet 
all  requirements  of  components  for  V.  H.  F.  and 
U.  H.  F.  applications.  They  have  extremely  low 
series  inductance — ideal  for  application  in  high 
frequency  circuits.  Button  capacitors  with  tem¬ 
perature  coefficients  and  drift  characteristics  up  to 


and  including  “E”  of  JAN-C-5  specification  can  be 
furnished.  These  capacitors  are  encased  in  silver 
plated,  corrosion  resistant  brass.  The  case  serves 
both  as  a  shield  and  as  the  low  potential  terminal. 
Sangamo  Buttons  are  stable  over  a  normal  operat¬ 
ing  range  from  minus  50°  C  to  plus  85°  C.  Higher 
operating  temperature  requirements  will  be  con¬ 
sidered  and  may  be  negotiated  with  our  engi¬ 
neering  department. 


SC52-4 
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SANGAMO  ELECTRIC  COMPANY 

MARION,  ILLINOIS 

IN  CANADA;  SANGAMO  COMPANY  LIMITED,  LEASIDE,  ONTARIO 

April.  1952  —  ELECTRONICS 


Dei  Plain®*' 

of  .Would  »in9**  -*ae<|  polonx®** 

fore,  *^®  ,o  develop  o  «*««‘*r^oxitnufn 

products  CO.  heoder  .n  a  I 

lO-ferminol,  P^  ^''‘^  „nd  enflineerinfl 

«liineni»on.  eqoipn'en*  .  pjyg 

r%;vS.^r“  “  ?rw!.«r» 

mo»»  ond  «««*«•  tUd.®* 

5^  wkick  »  "••  ta,  7  Wd-I' 

vrith^diHerentpoior 

■  s..„»  Y.«/r  r.':.^—'--‘'’”'’- 


Hermetic 


Seal  Products  Co. 


I 


ELECTRONICS  — Apri/,  1952 


91 


Take  advantage  of  one  of  C.T.C.’s 
moat  popular  and  useful  services  .  .  . 
the  winding  of  slug  tuned  coils  to  exact 
specifications.  Single  layer  or  pie  types 
furnished.  You  can  be  sure  your  specs 
—  military  or  personal  —  will  be  faith¬ 
fully  followed  to  the  last  detail  of  ma¬ 
terials  and  methods,  and  with  expert 
workmanship. 

C.T.C.  coil  forms  are  made  of  quality 
paper  base  phenolic  or  grade  L-5  sili¬ 
cone  impregnated  ceramic.  Mounting 
bushings  are  cadmium  plated  brass  and 
ring  type  terminals  are  silver  plated 
brass.  Terminal  retaining  collars  of 
nylon-phenolic  also  available  in  types 
LST,  LS5.  LS6. 

Wound  units  can  be  coated  with  dur¬ 
able  resin  varnish,  wax  or  lacquer.  Both 


coils  and  coil  forms  are  furnished  with 
slugs  and  mounting  hardware  —  and 
are  obtainable  in  large  or  small  produc¬ 
tion  quantities.  Be  sure  to  send  com¬ 
plete  specifications  for  specially  wound 
coils. 

All  C.T.C.  materials,  methods,  and 
processes  meet  applicable  government 
specifications.  For  further  information 
on  coils,  coil  forms  or  C.T.C.’s  special 
consulting  service,  write  us  direct.  This 
service  is  available  to  you  without  extra 
cost.  Cambridge  Thermionic  Corpora¬ 
tion,  437  Concord  Avenue,  Cambridge 
38,  Mass.  West  Coast  manufacturers, 
contact:  E.  V.  Roberts,  5014  Venice 
Blvd.,  Los  Angeles,  and  988  Market 
Street,  San  Francisco, 

California. 


CAMBRIDGE  THERMIONIC 
CORPORATION 


custom  or  standard ...  the  guaranteed  components 


Sbr  owr  listing  in  flRcfronlcs  Byynrs*  Onidn 


NIW  CIRAMIC  coil  rORM  KIT. 

Helps  you  spork  ideas  in  designing  elec* 
Ironic  equipment  or  developing  profo* 
types  and  pilot  models.  Contains  3  each 
of  the  following  5  C.T.C.  ceramic  coil 
form  types:  LST,  LS5,  LS6,  LS7,  LS8. 
Color-coded  d>art  simplifies  slug-identi* 
fkation  and  gives  approximate  fre¬ 
quency  ranges  and  specifications.  Nylon- 
phenolic  collars  to  replace  metallic  rings 
available  with  kit  for  all  ceramic  coil 
forms  except  l$7  and  LS8. 


NIW  NYLON-RHINOLIC  COLLARS. 
Terminals  held  securely;  soldering  spaces 
doubled;  excellent  for  both  bifilor  and 
single  pie  windings.  Show  on  increase  in 
Q  and  mony  new  benefits  over  metollk 
rings  —  without  impairing  in  ony  woy  the 
mobture-  and  fungus-resistant  qualities  of 
coil  form  assemblies. 
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AS  A  OOWIL  .  .  .  Kullpin  is  used  here 
to  prevent  rotation  of  a  thrust  bear¬ 
ing.  No  reaming,  no  special  locking. 
Easily  removed.  Lowest  possible  dowel 
pin  cost. 


AS  A  SHAFT  .  .  .  Rollpin  serves  as  an 
axle  for  the  sparkwheel  of  a  cigarette 
lighter.  No  riveting  or  threading  nec- 
es.sary  . . .  faster  assembly.  Note  flush, 
clean  fit. 


AS  A  CLIVIS  PIN  . . .  here  Rollpin  holds 
firmly  in  clevis,  permits  free  action  of 
moving  member.  Rollpin  application 
above  is  with  the  plate  of  a  home 
workshop  tool. 


YOUR  IMPORTANT  FASTENING  JOBS  ^ 

are  cheaper  , . .  faster^  with 

"  tsam  mauk^^ 


AS  A  KIY  . . .  Rollpin  demonstrates  its 
ability  to  do  away  with  precision  tol¬ 
erances,  in  this  heating  system  damper 
arm.  Faster,  cheaper  and  more  satis¬ 
factory  than  usual  assemblies. 


AS  A  STOP  PIN  ...  in  this  application. 
Rollpin  is  shown  in  a  ratchet  wrench 
adaptor.  With  its  light  weight  and 
high  shear  strength.  Rollpin  functions 
perfectly  . . .  cuts  as.semhly  costs. 


Rollpin  is  a  pressed-fit  pin  with  chamfered 
ends.  It  drives  easily  into  holes  drilled  to  nor¬ 
mal  tolerances,  compressing  as  driven.  No 
reaming,  no  tapering, no  extra  assembly  steps 
required.  Rollpin  fits  flush,  locked  in  place 
by  the  constant  pressure  it  exerts  against 
the  hole  walls.  Can  be  inserted  with  auto¬ 
matic  press,  or  by  hand  — removable  with  a 
drift  or  pin  punch. 

Rollpin  is  reusable  again  and  again. 

Elmtic  Stop  Nuts  with  the  famous  red  collar 
are  another  E^NA  product 
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AS  A  SIMPII  FASTINIK  .  .  .  Rollpin  re¬ 
places  a  set  screw  in  pinning  a  gear  to 
a  shaft.  Assembly  time  is  shorter,  serv¬ 
ice  life  longer.  Vibration-proof  flush 
fit.  Easily  removable. 


MAIL  COUPON  TODAY,  If  your  preiant  oporolions  or 
plons  include  the  above  opplicotions— or  set  Krews,  riveta, 
hinge  pins,  cotter  pins,  pivot  pins,  toper  pins— you  can't 
afford  to  be  without  complete  details  on  Rollpin.  Write  now- 
find  out  how  much  faster  and  cheaper  Rollpin  can  do  the  job. 


Sertiee  R1-431,  tlestic  Step  Nut  Cerperetlee  of  Americe 
3330  Veuxbell  Reed,  Union,  N.  J, 

Please  send  me  the  following  free  infermotion 
on  ESNA  setf-locking  fasteners; 

C  Rollpin  bulletin  ond  sample  RoMpins  Q  AN-ESNA  conversion  short 
G  Elastic  Step  Nut  tulletin  G  Here  it  o  drawing  of  our  product. 

What  fastener  do  you  recommend? 


f 


Marchant  Calculating  Machine  Company 

*^They  make  no  mistake 
in  figuring  resistor  costs^* 


ujr*  L  F.  Cliarcli,  L  F.  Charcli  CMapaBj,  Su  Frucisc*, 
rcpTMcaUtiTC  f*r  Ward  LcMard  Electric  Caaipaajr 


It’s  cost  in  term  of  performance  that  counts  with  the 
makers  of  Marchant  calculators. 

A  lot  of  arithmetic  would  be  delayed  if  resistors  failed 
to  work  in  these  push-button  multiplication  calculators. 
That's  why  Marchant  insists  upon  quality  resistors, 
rather  than  taking  a  chance  with  bargains. 

How  do  you  tel/  a  quality  resistor? 

It's  true  that  most  resistors  look  alike.  A  resistor  is  a 
simple  piece  of  equipment— really  nothing  more  than  a 
piece  of  ceramic  tubing  ...  a  couple  of  terminals  ...  a 
piece  of  resistance  wire  . . .  and  a  protective  coating. 

But  there  the  similarity  ends,  because  in  the  important 
things  that  really  count,  resistors  are  miles  apart!  And 
the  biggest  difference  is  that  all  of  the  resistor  is  aaually 
made  by  the  company  that  sells  it. 

The  only  way  to  be  sure  that  all  components  will  reaa 
the  same  to  changes  in  temperature  is  to  balance  their 
thermal  charaaeristics. 


Take  the  tube.  Companies  like  Marchant  are  depend¬ 
ing  on  that  high-density,  non-porous,  high-dielectric 
strength,  perfectly  cylindrical  Ward  Leonard  ceramic 
core,  with  smooth  surface  and  straight  ends. 

They  also  know  the  terminals  are  made  of  the  right 
alloy  to  permit  proper  expansion  .  .  .  and  that  they’re 
securely,  rigidly,  clamped  to  the  core. 

They  know  the  wire  is  drawn  especially  for  their  type 
of  resistor ...  is  capable  of  withstanding  great  overloads 
.  .  .  has  uniformly  low  coefficient  of  resistivity.  They 
also  know  the  coating  provides  a  complete  hermetic 
seal,  highly  resistant  to  thermal  shock  and  to  high 
humidity,  acids,  alkalies,  elearolysis. 

You  can  be  sure  of  quality,  by  buying  your  resistors 
from  the  one  manufaaurer  who  manufaaures,  not  just 
assembles,  all  the  components  that  go  into  resistors. 
Play  it  safe  and  sound  —  insist  upon  vitrohm  resistors. 


Cj 

^ARD  LEONARC 

O 


WARD  LEONARD 

ELECTRIC  COMPANY 

MOUNT  VERNON,  NEW  YORK 

R  CduiC-  E  Settee  IS92. 
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CERAMIC  CORES  are  made  by  extruding  resistance  wire  sample  is  being  proc- 
rcfractory  material  from  hydraulic  presses  essed  in  the  combustion  furnace  to  insure 

such  as  this  in  Ward  Leonard's  plant.  accuracy  of  alloy  formula. 


vitreous  enamel  for  coating  it  fritted,  vitrohm  vitreous  enamel  is  measured  by 
then  ground  to  exact  fineness  in  these  interferometer  for  coefficient  of  thermal 
revolving  "ball  mills.”  expansion,  melting  and  annealing  points. 


Uniform  Quality— Matched  Thermal  Characteristics— 
Long  Service  Life  of  VITROHM  Resistors — 
Result  From  Unified  Manufacture 


All  components  of  a  vitrohm  re¬ 
sistor  are  made  by  Ward  Leonard,  the 
only  manufacturer  who  makes,  not  just 
assembles,  all  parts. 

Vitreous  enamel  coating  and  cer¬ 
amic  cores  are  formulated  and  made 
by  Ward  Leonard— wire  is  drawn  to 
their  specifications. 

This  means  that  all  parts  are  uni¬ 
form  in  quality,  balanced  in  respect  to 
thermal  coefficient  of  expansion. 


There’s  no  loosening,  no  failure, 
due  to  unbalance  of  thermal  charac¬ 
teristics,  heat  affects  all  parts  the  same 
way,  which  in  tlirn  means  longer  life. 

VITROHM  resistors  will  stay  on  the 
job  under  the  most  adverse  operating 
conditions  where  a  less  carefully  made 
resistor  would  break  down.  Tnermal 
shock,  vibration,  corrosive  atmo¬ 
sphere,  overloads,  even  prolonged  ex- 
(N>sure  to  humidity  and  electrolysis 
will  not  affect  their  performance. 
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From  highest  headquarters 
to  front  line  fox  hole... 


In  the  gigantic  production  effort  now  under  way  to  meet 
the  Nation’s  military  needs,  electronic  equipment  has  an 
increasingly  responsible  role. 

At  every  level,  from  highest  headquarters  to  front  line  fox 
hole,  military  personnel  and  equipment  depend  on  elec¬ 
tronic  devices.  And  no  electronic  equipment  can  operate 
without  capacitors. 

To  assure  dependable  performance  of  their  equipment, 
many  manufacturers  rely  on  Mallory  capacitors. 

They  know  Mallory  produced  the  first  high  voltage  dry 
electrolytic  capacitor  .  .  .  pioneered  electrolytic  capacitor 
miniaturization  .  .  .  developed  designs  providing  long  shelf 
life  and  wide  temperature  range  characteristics.  They  know 
Mallory  offers  unique  facilities,  personnel  and  products. 


Timely  example  of  Mallory 
capacitor  know-how  is  the 
new  Tantalum  capacitor, 
developed  by  Mallory  for 
the  Armed  Forces  submini¬ 
aturization  program.  It  is 
remarkably  efficient  from 
-60®C.  to  -l-200‘’C. 


It  tcill  pay  you  to  use  Mallory  capacitors  in  your  electronic 
equipment . .  .to  consult  Mallory  on  any  problem  involving 
the  application  of  standard  capacitors,  the  dei>elnpment  of 
special  types,  or  the  simplification  of  related  circuits. 


SERVING  INDUSTRY  WITH 

Elaclfomachonicol  Products— Resistors  •  Switches  •  TV  Tuners  •  Vibrators 
Electrochemical  Products— Capacitors  •  Rectifiers  •  Mercury  Dry  Batteries 
Metallurgical  Products— Contacts  •  Special  Metals  •  Welding  Materials 
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►  AGIN  NATURE  ...  The  current 
conjecture  U  that  the  FCC  plan  for 
defreezing  television  stations  will 
allow  radiated  power  of  100  kw  on 
channels  2  to  6,  200  kw  on  chan¬ 
nels  7  to  13,  and  1.000  kw  (or  pos¬ 
sibly  unlimited  power)  on  the  uhf 
channels  14-83.  This  looks  like 
rather  rank  discrimination  against 
the  pioneering  television  stations, 
who  ran  up  the  red  ink  during  the 
early  years  of  tv  broadcasting, 
most  of  which  sit  on  channels  2 
through  6.  It  also  looks,  less  obvi¬ 
ously,  like  some  fairly  ripe  dis¬ 
crimination  against  a  potfull  of 
potential  televiewers  in  remote 
areas. 

The  reasoning  behind  it  has  a 
bureaucratic  ring.  Seems  like 
everyone  is  now  agreed  that  sta¬ 
tions  on  uhf  channels  will  have  a 
tough  time  competing  with  vhf  sta¬ 
tions,  since  nature  has  arranged 
that  vhf  signals  carry  farther,  for 
given  power  and  antenna  height, 
than  do  uhf  signals.  The  Commis¬ 
sion  is  understandably  anxious  to 
have  the  uhf  spectrum  occupied, 
despite  this  disadvantage,  and  is 
accordingly  doing  everything  in  its 
power  to  augment  uhf  coverage  by 
allowing  higher  power  to  be  used. 
This  is  known  as  legislating  a  fact 
of  nature  into  oblivion. 

We  predict  the  differential  in 
allowed  power  won’t  last  long,  for 
the  following  reasons:  Whatever 
power  can  be  economically  radi¬ 
ated  on  uhf  channels,  more  power 


can  be  radiated  for  the  same  cost 
on  the  vhf  channels.  This  is  true 
because  efficiencies  are  higher  in 
vhf  tubes  and  circuits.  It  is  also 
true  that  whafever  coverage  you 
can  get  on  uhf  channels  with  high 
power,  you  can  get  more  coverage 
on  vhf  channels  with  the  same 
high  power.  This  follows  from  the 
fact  of  nature  cited  above. 

So,  if  you  hold  down  vhf  powers 
to  100  or  200  kw  while  allowing 
uhf  stations  1,000  kw,  you  cut  off 
service  to  those  who  live  just 
beyond  the  range  of  either  class  of 
station,  service  which  could  be 
rendered  only  if  the  vhf  .stations 
were  allowed  higher  power.  These 
marginal  viewers  may  not  seem 
important  right  now,  but  lots  of 
’em  are  members  of  the  grange, 
and  we  predict  they’ll  be  heard, 
and  loud,  just  as  soon  as  the  rural 
Congressmen  find  out  that  the  lack 
of  service  has  been  legislated,  not 
imposed  by  nature.  Then  the 
power  restriction  on  vhf  stations 
will  most  .certainly  be  abandoned, 
at  least  in  those  localities  where 
interference  levels  permit  in¬ 
creases  in  power  without  detriment 
to  the  existing  service. 

Some  government  engineers  are 
muttering  that  the  proposed  differ¬ 
ential  in  power  is  justified  by  the 
fact  that  coverage  limitations  on 
uhf  channels  will  also  restrict  in¬ 
terference.  But  that’s  wishful 
cogitation  in  our  book.  A  mega¬ 
watt  may  create  more  interference 


but  it  will  also  serve  more  people 
than  200  kw.  The  interference 
pattern  remains  constant  when  all 
stations  on  the  same  and  adjacent 
channels  continue  to  operate  with 
equal  power,  no  matter  what  the 
absolute  level  of  that  power. 

►  FIGURES  ...  To  those  who 
haven’t  yet  studied  our  statistics 
page  “Figures  of  the  Month’’  (p  4 
each  issue)  we  recommend  at  least 
a  cursory  glance.  We’re  amazed 
every  time  we  read  the  proofs. 
Last  month,  for  example,  the  num¬ 
ber  of  amateur  station  licenses 
exceeded  100,000  for  the  first  time. 
The  figure  this  month  is  103,570! 
Know  how  many  receiving  tubes 
are  sold  a  month?  Something  like 
30  million,  20  million  of  which 
go  into  new  tv  and  radio  sets.  The 
current  factory  value  of  tv  sets  is 
about  9  times  that  of  electric  radio 
sets.  The  value  of  induction-heat¬ 
ing  equipment  currently  ordered  is 
about  9  times  that  of  dielectric 
ditto.  The  tv  set  population  in 
Chicago  and  Los  Angeles  is  a 
standoff.  There  are  506  applica¬ 
tions  for  tv  stations  pending  before 
the  FCC.  Advertisers  spent  $28.4 
million  with  the  major  tv  and  radio 
networks  in  the  month  of  Decem¬ 
ber  1951. 

The  FOM  page  is  meant  for 
browsing;  so  browse  away.  We 
dare  you  not  to  be  impressed  with 
the  length  and  breadth  of  this  elec¬ 
tronics  business  of  ours. 
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Comnuinirations  networks  quickly  coordinate  land,  sea  and  air  transport  for  rescue  of 
disabled-aircraft  and  ship  personnel.  Weather  instruments,  navigational  aids  and  signals 
using  vacuum-tube  techniques  are  exemplified  on  floating  islands  in  the  Atlantic  Ocean 


SEARCH  AND  RESCUE  (SAR)  iS 
an  international  oivil  service 
to  insure  greater  safety  of  life  at 
sea  and  in  the  air.  Although  of 
primary  importance  on  or  near  the 
ocean,  its  charter  provides  for  serv¬ 
ice  to  overland  flights  and  in  disas¬ 
ters  such  as  floods. 

The  Department  of  Commerce, 
through  CAA,  is  responsible  for  de¬ 
veloping  and  integrating  plans  for 
civil  aviation  search  and  rescue  on 
land  of  United  States  jurisdiction 
and  acts  as  the  coordinating  agency 
in  areas  not  otherwise  covered  by 
the  Treasury  Department.  The  De¬ 
partment  of  Defense  makes  its  fa¬ 
cilities  available  for  civil  needs 
when  called  upon  by  a  coordinating 
agency.  The  Weather  Bureau  (De¬ 
partment  of  Commerce),  Civil  Aer¬ 
onautics  Board  and  the  Federal 
Communications  Commission  also 
participate. 


DSCG  cutter  "Cook  lalot"  to  typical  Ocoon  Station  Voasol  engaged  in  weather  and 
retcvie  lerrice  in  the  North  Atlantic  under  ICAO  agreement  with  other  countries 


portable 

PACK 

SETS 


SAR 

HALIFAX,  NS 
CANADA 


'COMMERCIAlI 


2,670  KC 
[  2,69* 


Role  of  Coast  Guard 

The  Treasury  Department, 
through  the  United  States  Coast 
Guard,  is  responsible  for  search 
and  rescue  facilities  on  and 
over  the  high  seas,  bodies  of  water 
and  the  land  areas  adjacent.  For 
this  reason,  the  role  of  the  Coast 
Guard  has  been  more  romantic  and 
varied  than  that  of  any  other  one 
agency. 

The  electronic  equipment  con¬ 
trolled  by  Commander,  Eastern 
Area  SAR  Coordination  Center 
(USCG)  in  New  York  City  is  rep¬ 
resentative  of  that  used  in  other 
areas.  It  indicates  the  utter  de¬ 
pendence  of  safety  measures  upon 
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U  S  weather 
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all  eastern 

AREA  COORDIN¬ 
ATION  CENTERS 
AND  AIR  STATIONS 


TRlRtypRwritRr.  Ul«phoD«  and  radio^lrcult  connections  from  a  reprosontatWo  Search 
and  Rescue  Coordination  Center  to  cooperating  agencies,  aircraft  and  ships.  There 
are  many  other  possible  interconnections  among  the  Tarious  mobile  units 
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By  A.  R.  DaCOSTA 

Chief  Radioman,  U8CG 
Cape  May  Court  House 
Xevc  Jersey 


Typical  rodiobaacoiui  uMhil  lo  ocaoa 
▼mmU  ond  OTM-MQ  abcToit.  ConTui- 
tienal  d-i  •quipmant  la  usad  with  Hnt 
ilTa  In  list 


several  modern  electronic  tech¬ 
niques. 

The  following  description  lists 
only  equipment  and  operations  of 
an  unclassified  nature  not  affecting 
the  military  or  naval  security  of 
the  United  States.  Details  of  all 
offshore  aids  to  navigation  and  pi¬ 
lotage  are  likewise  beyond  the  scope 
of  this  article. 

Not  illustrated  is  the  Primary 
Radio  Station  common  to  each 
Coast  Guard  district.  These  sta¬ 
tions  handle  all  offshore  radio  traf¬ 
fic  for  the  district  besides  guarding 
500  kc  (international  distress  fre¬ 
quency),  2,670  kc  (CG  calling  and 
•small-boat  distress  frequency)  and 
8,280  kc  (interim  U.  S.  h-f  safety 
and  distress  frequency).  These  sta¬ 
tions  are  also  equipped  to  take  m-f 
direction-finder  bearings. 

Each  district  maintains  at  least 
one  cutter  in  constant  communica¬ 
tion  with  the  shore  and  equipped 
with  loran,  radar  and  conventional 
direction-finding  equipment.  Cutter 
and  Ocean  Station  Vessels  crews 
are  trained  to  pick  up  survivors 
from  aircraft  that  are  forced  to 
ditch  in  the  area  that  they  are 
guarding.  Such  craft  may  sink 
within  seconds  or  a  few  minutes  of 
hitting  the  water. 

The  Search  and  Rescue  coordi¬ 
nator  may  have  to  call  upon  FCC 
monitoring  stations  for  assistance 
in  obtaining  long-range  fixes  on  lost 
or  disabled  air  and  seacraft.  The 
Commission  operates  the  only  moni¬ 
toring  and  direction-finding  net  of 
its  kind  in  the  United  States.  There 
are  sixteen  stations  interconnected 
by  communications  circuits  on  the 


TYPICAL  RADIOBEACONS 


UqlrtMl  Buoy  Morhor 


I  Lew-powor  radio  morimr 
I  Irancof  and  chonnob  whofo 
I  practicablo. 


boocon  (or  harbor  ott- 


Monorquon  Inlot 
(mo  oxplanation)  312  kc 


L. 


lO-ndlo  rango,  mcnkor.  Continuouciy  Mndt  0.5- 
Mtond  mew  doshot  (or  13.5  Mc;  tibnt  1.5  MC. 


o 


Scotland  Ughtship 
.  294  kc 


30-niilo  rango,  omnidirocKonol,  continuous  evrior 
with  1,(XK>-cps  codo  suporimpaood. 


Bornogot  lightship 
•.,..  2B6kc 
Simuhonoous  Fog¬ 
horn  Signal 


.± 


100-milo  rango,  omnidiroclional,  on  1,  oK  2  min- 
utos  during  low  visibility;  on  (rom  20  to  30  minutos 
past  and  50  to  M  minutos  peat  ooch  hour  in  (ok 
wocithor.  Fog  horn  sounds  simuhonoous  with  mew 
radio  signal.  Timo  cMoy  indicotos  lUslanco. 


OCopoCod  Ishorol 
—  ...  302  kc 


200-milo  rango,  omnidiroclionai,  carrior  on  1,  o(( 
2  minutos  with  1,000-cpt  coilo  suporimposod.  Most 
poworlul  typo  o(  radioboacon.  Uko  oH  thoM  obovo, 
am  bo  usod  to  toko  diroclion-Findor  boorlngs. 


Cornor 

Rofloctors 


Radar  cornor  rofloctors  mountod  on  standard 
lightod  buoy  ghro  strong  rofloction  (or  ship  radar. 


Ramorh 

Prosontation 


Ship  radar  is  dotunod  slightly  to  pick  up  Romork 
boocon  signal.  All  othor  (argots  disoppoor.  Only 
oximuth  a(  Romork  is  shown  on  PfI. 


Rocon 

Prosontation 


Rocon  transmits  a  codod  signal  whon  triggorod  by 
signal  (rom  ship  or  othor  radar  (ronsmittor.  Axi- 
muth,  rango  (pip  noorost  contorl  and  coding  on  PPI. 


Crossing  o(  oloctronic  Knos  o(  position  (rom  two 
pairs  o(  Loran  puho  Iransmitlors  provido  (ix  to 
vosool  oquippod  with  Loran  indkotar  and  charts 
o((ogion. 


Table  I — Partial  OSV  Equipment 


Type 

Frrqurney  Range 

Emission 

Power  {watts) 

llcaoon  TraiLsniitlrrs 

( VFO  or  CrvtUil) . 

,  275-510  kc 

A2 

750 

Transniiller* . 

0.2^100  mc 

A1,A2,\3 

25-500 

( Porlahle) . 

2-5  me 

A1 

10 

2-5 

A3 

3 

{Mobile) . 

2-3  mc 

A3 

1 

Keceivers . 

0.2-400  mc 

A1,A2,A3 

— 

( Portable) . 

2-8  me 

A1,A2,A3 

— 

{Mobile,  same  as  Communication  Trucks,  see  Table 

II) 

Itadar  {surface  search) . 

9  kmc 

PI 

300  kw  peak 

{general  search) . 

200  mc 

PI 

500  kw  peak 

Direction  Finder  (scope). .  . 

250-1,500  kc 

A1,A2,A3 

Loran  Receiver . 

. .  1,750-1,950  kc 

PI 

— 

Echo  Sounder . 

18  kc 

— 

200 

Radiosonde . 

82  mc 

A2 

1 

Rawinsonde  {Radar  rrflertor  attached  lofree  balloon  followed  by  radar) 
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VV.  AZORES 


OcMn  Station  VeuaU  are  manned,  equipped  and  operated  to  provide  all  search  and  rescue  functions  as  well  as  obtain  meteoro¬ 
logical  and  other  scientific  observations.  Vessel  is  on  station  at  center  of  210-mile  square  (at  right)  and  so  indicates  by  beacon 
transmissions  "OS".  Ship  at  square  marked  would,  instead,  send  "HN" 


continent,  with  an  additional  one  in 
Hawaii  and  one  in  Alaska.  During 
fiscal  1950,  the  net  handled  116 
cases  and  in  1951,  168  cases. 

Combined  Operations 

As  an  example  of  the  unusual 
combinations  of  facilities  often  re¬ 
quired  in  Search  and  Rescue,  the 
well-publicized  and  completely  suc¬ 
cessful  rescue  of  crew  and  passen¬ 
gers  of  the  seaplane,  “Bermuda 
Queen”  might  be  cited.  This  craft, 
flying  westward  with  69  persons 
aboard,  passed  Ocean  Station  Char¬ 
lie.  Two  hours  later,  the  pilot  de¬ 
cided  he  would  be  unable  to  reach 
Gander,  Newfoundland,  and  re¬ 
versed  his  course  to  ditch  alongside 
Coast  Guard  cutter  “Bibb”  on  sta¬ 
tion  Charlie. 

Because  of  abnormal  sunspot  ac¬ 
tivity,  communications  between  the 
craft  and  both  Gander  and  the 
“Bibb”  were  impossible.  Those  be¬ 
tween  the  “Bibb”  and  shore 
stations  were  badly  impaired. 
However,  a  Trans-Canada  plane  at¬ 
tempting  to  relay  between  the 
“Bermuda  Queen”  and  Gander  was 
heard  in  Port  Lyautey  on  the 
northwest  coast  of  Africa. 

From  there,  information  was  re¬ 
layed  to  CAA  in  New  York  City  via 
the  Azores.  Details  of  the  ditching 
were  available  in  New  York  in  less 
than  two  minutes,  despite  the  5,- 
000-mile  roundabout  circuit.  It  is 
estimated  that  in  this  operation, 
some  $567,000  worth  of  electronic 
equipment  alone  was  employed. 


Table  II — Representative  SAR  Equipment 


Frequency  ihinqe  h’mi»iiii>n  Pinver  (u<aiP) 


Trsnsmitters. 


:t(K^-(i(H)  kc 
nu 

200-1,500  k»- 
2-18  me 
2(H»-.500  k.' 

2-18  nu- 
0 . 55-0 . 1  nil- 
100-150  inr 
1(K)-1.50  iiu' 
100-1,7.50  ki 
100-150  me 
420  nu- 
9  kiiu- 
1,750-1,950  kr 


Htx^ivers. 


Trans-Rw  Comb 


.kiitoniutic  Direi-tion  Fiiuler. 


Radio  AlUmett-r 

Radar . 

I.xiran  Re«-eiver. . 


COMMUNICATION  TRUCKS 


Transiiiillers .  5(K)-6(K)  kr  \1,\2,.\5  100 

(VFO)  2-13  mr  \1.\2,\3  KK) 

Rerieivers .  100-100  kr  Al.\2,\3  — 

0  48- 30  me  \1,\2..A3  — 

0.5- lime  .X.2,\3  — 

Transu-eivers  (C-ryslal) .  2-3  5  me  -\3  10 

-Xiixiliary  »*<]iiipmrn!  iiieludes  handie-talkie  sets,  gas-driven  generator,  extra 
liatteries.  provisions  for  o|ierations  enroiite 


Traas-Rer  Comb 
Direction  finder . 
Radar . 


2-3.5  me  .\l 

220-1,600  kr  \1,.V; 

3  knu-  PI 
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Rating  New  Test  Methods 


New  statistical  sampling  technique  reduces  time  and  money  s()ent  in  assembling  prod¬ 
ucts  that  are  foredoomed  to  he  rejects.  Basis  is  simple  i-index  for  evaluating  different 
methods  of  testing  component  parts  before  assembly 


By  EUGENE  D.  GODDESS 

Sj/lvoiifa  Electric  l*roductn  Ihc. 


WITH  FIXED-FREQUENCY  mag- 
netrons  valued  at  ^1,000,  the 
frequency-determining  anode  ele¬ 
ment  can  cost  about  $100.  If  meas¬ 
urement  of  the  raw  anode  frequency 
makes  possible  evaluation  of  the 
final  tube  frequency,  then  use  of 
anodes  which  would  fail  to  make 
an  acceptable  unit  can  be  avoided. 
In  short,  it  is  less  expensive  to  use 
a  diagnostic  test  for  rejecting  mag¬ 
netron  anodes  than  to  reject  fini.shed 
magnetrons. 

Germanium  diode-type  crystal 
rectifiers  commonly  used  in  tele¬ 
vision  receivers  should  be  able  to 
withstand  the  effects  of  humid  at¬ 
mosphere.  By  the  use  of  a  humid¬ 
ity  chamber,  the  behavior  of  the 
final  product  under  special  condi¬ 
tions  is  used  to  forecast  the  be¬ 
havior  of  the  final  product  under 
some  future  condition.  If  the  hu¬ 
midity  test  is  too  severe,  how¬ 
ever,  many  crystals  would  be  re¬ 
jected  that  would  be  perfectly 
acceptable.  If  the  teat  is  not  severe 
enough,  cry.stals  which  should  be 
rejected  will  be  sent  out  into  the 
field.  In  the  first  case,  consumer 
costs  go  up,  which  is  always  unde¬ 
sirable;  the  alternative  is  that  con¬ 
sumer  quality  goes  down,  al.so 
undesirable. 

To  avoid  being  caught  on  the 
horns  of  this  dilemma,  we  seek  a 
test  that  will  pass  the  most  good 
crystals  and  reject  the  moat  bad 
crystals,  thereby  reducing  waste 
to  the  advantage  of  both  producer 
and  consumer.  If  too  many  defec¬ 
tive  units  get  out,  highly  valued  and 
carefully  developed  customer  rela¬ 


tions  are  seriously  endangered. 

As  a  result  of  long  acquaintance 
with  just  such  problems  as  these, 
the  medical  profession  has  devel¬ 
oped  methods  for  evaluating  simpli¬ 
fied  new  diagnostic  procedures  that 
replace  well-established  but  time- 
consuming  laborious  methods.  In 
the  balance  of  this  paper  one  of 
these  rating  methods,  known  as  the 
J-index,  is  discussed. 

The  J- index  provides  an  objective 
method  of  choice  between  diagnostic 
tests  when  more  than  one  such  test 
is  available.  It  is  used  to  determine 
which  test  has  a  greater  probability 
of  accepting  good  parts  and  reject¬ 
ing  bad  ones.  It  is  the  average  of 
the  abilities  of  the  test  to  separate 
the  good  from  the  known  good  and 
the  bad  from  the  known  bad. 

Magnetron  Test  Problem 

Suppose  the  present  method  of 
a.scertaining  the  final  frequency  of 
a  magnetron  is  to  measure  the 
resonance  of  its  anode  before  assem¬ 
bly.  This  is  a  .satisfactory  diagnos¬ 
tic  measurement;  moat  of  the 
anodes  that  it  classifies  as  good  re¬ 
sult  in  tubes  which  are  likewise 
classified  as  good. 

A  suggestion  is  made  that  since 
the  resonant  frequency  is  a  function 
of  the  anode  geometry,  a  resonance 
measurement  with  the  anode  at 
operating  temperature  would  be  a 
better  diagnostic  test,  since  the  ele¬ 
vated  temperature  might  alter  the 
anode  geometery  by  expansion,  re¬ 
sulting  in  frequency  shift. 

Two  tests  are  available  for  mak¬ 
ing  a  diagnosis :  Method  A,  the  cold 


re.sonance  test,  and  method  B,  the 
hot  resonance  test.  Failure  to  use 
the  best  test  possible  will  result  in 
the  above-mentioned  costly  ineffi¬ 
ciency.  Consequently,  one  seeks  an 
objective  method  of  test  rating, 
wherein  these  tests  are  rated 
against  some  test  of  known  merit 
applied  to  a  reasonably  large  num¬ 
ber  of  units. 

Use  of  the  J-Index 

Sometimes  the  best  test  from  the 
point  of  view  of  ratings  is  not 
necessarily  the  best  teat  from  the 
viewpoint  of  the  economics  of  the 
situation.  For  example,  if  it  costs 
more  dollars  to  make  an  error  in  re¬ 
jecting  good  tubes  than  it  does  in 
passing  bad  tubes,  we  might  elect 
to  make  a  least  costly  error.  The  J 
test  ratings,  however,  are  based  on 
the  assumption  that  both  errors  are 
equally  undesirable. 

In  the  example,  the  comparison  of 
the  cold-resonance  diagnosis  to  the 
completed  tube  classification  as  de¬ 
termined  at  final  test  is  summed  up 
in  an  index  figure,  called  the 
/-index.  Likewise,  the  elevated- 
temperature  resonance  diagnosis  is 
summed  up  in  the  same  manner, 
giving  rise  to  a  /-index  value  for 
that  test.  The.se  two  indices  are 
compared:  the  higher  the  absolute 
value,  the  better  the  diagnostic  test. 

The  /-index  offers  ease  of  com¬ 
putation.  The  data  is  set  up  in 
tabular  form,  then  multiplication, 
subtraction  and  division  provide  an 
excellent  objective  measurement  of 
diagnostic  efficiency. 

Without  the  /  test,  conclusions 
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drawn  which  are  based  on  a  visual 
inspection  of  the  data  can  often 
lead  one  astray.  Fortunately,  there 
is  an  extremely  simple  method  of 
evaluating  tests  which  should  find 
great  use  among  engineers  because 
of  the  ease  of  computation. 

Recently,  Dr.  W.  J.  Youden  of  the 
National  Bureau  of  Standards  pub¬ 
lished  a  paper  in  the  Jan.  1950  issue 
of  the  magazine  Cancer  which 
pointed  the  way  to  an  elegant  solu¬ 
tion  in  dealing  with  this  problem. 
Engineers  can  learn  much  from 
biostatisticians  about  maximizing 
the  information  obtained  from  a 
minimum  of  data. 

Errors 

Two  kinds  of  errors  can  be 
made  in  a  diagnostic  test.  Units 
may  be  classified  as  good  which  are 
actually  bad,  and  units  may  be 
classified  as  bad  which  are  actually 
good.  Those  errors  of  diagnosis 
are  called  false  bads  and  false 
goods,  respectively,  as  shown  in 
Table  I. 

No  false  bads  and  no  false  goods, 
that  is,  no  mistakes  in  judgment 
characterize  the  perfect  diagnostic 
test. 

To  compare  two  diagnostic  tests, 
we  must  determine  whether  the 
differences  in  the  experimental  data 
are  due  to  chance  or  due  to  real 
differences. 

Meaning  of  J -Index 

In  a  diagnostic  test  we  seek  to 
differentiate  between  the  good  and 
the  bad.  If  a  and  b  of  Table  I  are 
equal,  then  the  test  has  no  ability 
to  differentiate  whether  the  known 
good  are  good  or  bad.  Consequently, 
since  a/  (a  +  6)  is  the  fraction  of 
correct  diagnoses,  and  b/  (a  -f  b)  is 
the  proportion  of  incorrect  diag¬ 


noses  of  the  known  goods,  then  the 
difference  between  these  fractions, 
(a  —  6)/(o  -f  b),  is  a  measure  of 
the  ability  of  the  test  to  separate 
out  the  known  goods.  In  the  same 
vein,  (d  —  c)/(d  -h  c)  is  a  measure 
of  the  discriminatory  ability  of  the 
test  on  known  bads.  The  averages 
of  these  two  abilities  is  J: 

1  a  —  b  d  —  c  ad  ~  be 

2  a  +  6  d  -T  c  (a-(-6){d-|-c) 

The  J-index  varies  in  numerical 
value  from  —  1  to  -)-l.  A  J-index 
of  —1  simply  means  that  perfect 
misclassification  has  been  accom¬ 
plished;  in  other  words,  the  reaction 
one  thought  was  characteristic  of 
bad  units  was,  instead,  character¬ 
istic  of  the  good.  Thus  one  can 
always  choose  classifications  so  that 
the  J-index  varies  from  0  to  -1-1. 
When  neither  false  goods  nor  false 
bads  are  present,  the  J-index  is 
unity. 

A  negative  J  indicates  that  the 
known  bad  tubes  are  not  as  likely 
to  be  diagnosed  as  bad  as  were 
known  good  tubes.  This  contradic¬ 
tion  to  one’s  expectations  is  revealed 
as  a  negative  number. 

Accuracy  of  J 

To  compute  the  error  in  J,  we 
assume  a  universe  binomially  dis¬ 
tributed  in  which  the  standard  de¬ 
viation  a  of  the  fraction  defective 
in  a  sample  from  the  mean  number 
of  defectives  is  given  as 

<r  =  y/PQjN 

where  P  is  the  fraction  defective, 
Q  =  1  —  P  and  N  is  the  sample 
size  taken  in  the  evaluation  of  P. 

Consider  the  univer.se  of  known 
goods : 

^  “  (1+1 


Table  I — Qassification  of  Errors  in  Diagnostic  Tests 


i  Bhsh  of 

ClaAsifiration 
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Go<k1  Bod 
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_ 

(Ofxwl)  a 
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^'FalsE*  (toofis) 

a  -1-  l> 

(Bad)  c 

1  ("False  (liKids) 

d 

e  +  d 

Total  j  a  +  c 

I.  +  d 

a  +l>+c+d 

^  =  o  +  6 

Consequently,  the  standard  devi¬ 
ation  of  the  known  goods  is: 

jPQ  I  a  b 

”  \  .V  ”  \a-(-6  a  +  6 
a  +  5 
ab 


I  (a  +  6)‘ 

Similarly,  for  the  standard  devia¬ 
tion  of  known  bads  we  obtain: 


Since  independent  standard  devia¬ 
tions  add  as  the  square  root  of  the 
sums  of  the  squares,  the  standard 
error  of  the  J-index  is: 

I  i  ^ 

=  V  ^ 

Thus  we  have  defined  the  J-index 
and  derived  its  standard  error. 


Confidence  Level 

The  standard  deviation  of  the 
difference  between  the  two  indices 
is  used  as  a  yardstick  for  objectively 
evaluating  the  difference  between 
two  J-indices.  The  statistic 


is  approximately  normally  distrib¬ 
uted.  In  this  equation,  J,  is  the 
J-index  of  the  first  test,  J,  is  the 
index  of  the  second  test,  and  is 
the  standard  deviation  of  the  differ¬ 
ence  between  the  two  J’s  and  is 
equal  to 

»■*//  “ 

If  the  two  tests  were  identical, 
then  t  will  have  a  mean  of  zero 
but,  due  to  random  fluctuations  of 
sampling,  would  vary  between  ±3 
for  99.97  percent  of  the  time.  If 
the  tests  were  really  identical, 
larger  values  of  t  would  be  rare  and 
would  be  taken  as  evidence  of  a  real 
difference  between  the  two  tests. 

The  confidence  level  is  deter¬ 
mined  by  the  value  of  t.  Returning 
to  the  case  of  the  magnetrons,  as¬ 
sume  that  failure  to  determine 
whether  a  magnetron  is  defective 
involves  an  expensive  error.  To 
reduce  costs,  it  is  proposed  to  re¬ 
duce  the  shrinkage  by  testing  the 
anodes  at  operating  temperatures. 


Example 

Suppose  150  anodes  are  to  be 
assembled.  To  avoid  making  mag- 
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netrons  from  initially  defective 
anodes  a  search  is  made  for  an  im¬ 
proved  diagnostic  test  compared  to 
the  present  cold  resonance  method 
(test  A). 

It  is  suggested  that  if  the 
resonance  is  measured  at  an  ele¬ 
vated  temperature  (test  B),  a 
better  diagnostic  test  will  result. 
To  test  this  suggestion,  all  150 
anodes  are  measured  cold  and  hot. 
Fin.ally,  they  are  completed  and  the 
product  tested.  The  results  are 
shown  in  Table  II,  in  comparison  to 
the  diagnoses  made  by  each  of  the 
methods. 

Ba.sed  .solely  on  this  data,  is  te.st  A 
a  better  diagno.stic  test  than  test  B? 
Of  55  known  bad  tubes,  test  A  de¬ 
tected  63  percent  of  the  total  while 
test  B  detected  only  36  percent  of 
the  total. 

This  seems  to  indicate  that 
test  A  is  better  than  test  B.  On 
the  other  hand,  of  the  known 
126  good  tubes,  test  A  cla.ssified  only 
60  percent  correctly,  whereas  test 
B  classified  68  percent  correctly. 
Which  of  these  two  comparisons 
should  be  given  greater  considera¬ 
tion? 

To  evaluate  and  compare  the.se 
diagnostic  tests,  we  compute  indices 
J t  for  te.st  A  and  /»  for  test  B ; 

ad  —  be 


Table  II — Comparison  oi  Results  Obtedned  From  Two  Test  Methods 


(35  X  75)  -  (20^5(« 
55  X  125 


-  0  236 


1(21))^ 

\(20-( 


(751 


(35)  (501 

(20  +  35)*  "^(50  751>" 


0.0782 


-  0.235’ 

The  3(1  limits  are  therefore  0.236 
±0.235,  or  0.001  and  0.471.  Three 
times  the  standard  deviation  is  used 
since  this  will  include  99.73  percent 
of  the  cases.  Any  values  outside  of 
the  3  9  limits  can  be  assumed  to  be 
due  to  an  assignable  cau.se  rather 
than  chance. 

,  ad  —  be 


(a  +  5)  (c  +  d) 

(20  X  85)  -  (3SX  40J^ 
55  X  125 


(;W_(3m  (85)  (40) 
(20-|-3.5)*''"(85  +  40)*° 
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85 

95 
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53 
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125 

ToIhI 

60 
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test  than  test  B,  since  Of 

what  statistical  significance,  if  any, 
are  the  differences  in  the  data,  or 
can  they  be  explained  as  chance 
variations  due  to  random  sampling? 
If  the  three-sigma  limits  of  the  two 
J  distributions  did  not  overlap,  we 
might  conclude  that  the  J's  are 
significantly  different.  Since  they 
do  overlap,  however,  it  is  necessary 
to  determine  (at  some  level  of  as¬ 
surance)  whether  the  overlap  is 
fortuitous  or  significant. 

To  test  the  significance  of  the  dif¬ 
ference  of  two  indices,  proceed  as 
follows : 

First,  note  that  even  if  the  two 
tests  were  identical,  the  difference 
between  two  indices  would  vary 
from  experiment  to  experiment  be¬ 
cause  of  pure  random  chance 
fluctuations. 

Second,  arbitrarily  .select  a  criti¬ 
cal  value  for  t,  so  that  if  the  tests 
were  identical,  only  rarely  would 
this  critical  value  be  exceeded.  In 
this  case  we  shall  regard  a  value  of 
t  that  would  be  exceeded  only  ten 
percent  of  the  time  by  chance  as 
evidence  of  a  real  difference  in  the 
tests;  thus,  we  choose  1.64  as  the 
critical  value  of  t. 

Third,  compute  t: 

j,  -  j,  0.236 j- 0.029 

Jditt  ”  \''(0^07WM^  W.(j77)» 

0.110 


1.88 


ZajB  -  0,2313. 

The  39  limits  here  are  0.0291  ± 
0.2313,  or  -0.202  and  0.260. 

On  first  glance  one  might  conclude 
that  test  A  is  a  better  diagnostic 


It  should  be  noted  that  the  f-test 
is  suitable  for  use  only  when  the 
sample  in  each  group  is  fairly  large, 
that  is,  something  of  the  order  of  25 
to  30.  When  we  have  smaller  num¬ 


bers  to  deal  with,  special  statistical 
techniques  are  required.  However, 
as  a  generalization,  it  is  undesirable 
to  attempt  to  make  a  differential 
diagnosis  based  on  small  numbers. 

Fourth,  interpret  the  value  of  t 
obtained.  Consultation  with  any 
table  of  areas  of  the  normal  curve 
will  show  that  when  t  =  1.88  there 
is  a  6-percent  probability  that  two 
samples  selected  from  a  single  uni¬ 
verse  could  show  differences  this 
great  or  greater,  due  to  chance. 

Fifth  is  the  conclusion:  In  this 
instance  at  the  10-percent  level 
(f  =  1.64)  there  is  evidence  of  a 
real  difference  between  the  two 
tests  and  they  should  therefore  be 
considered  as  definitely  different 
Consequently,  these  variations  in 
data  could  not  be  due  solely  to 
chance  and  test  A  is  a  real  improve¬ 
ment  over  the  other. 

To  obtain  greater  assurance,  the 
procedure  would  be  to  obtain  a 
sufficiently  large  amount  of  data  so 
that  941  tt  will  be  reduced  and  t  will 
get  larger.  This  is  true  providing 
the  ratios  remain  approximately  the 
same. 

A  test  as  simple  as  the  /-index 
has  an  almost  unlimited  field  of  in¬ 
dustrial  application.  Ease  of  com¬ 
putation  a'nd  ease  of  interpretation 
make  it  extremely  utilitarian. 
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Ultrasonic  System 

Volumes  up  to  20.000  cubic  feet  can  be  protected  by  single  system  of  one  transmitter 
and  one  receiver.  Motion  of  an  object  witbin  space  changes  frequency  of  energy 
reflected  from  object,  setting  off  alarm 


Motion  ok  an  intruder  within 
a  confined  space  may  be  de¬ 
tected  by  the  ultrasonic  burglar 
alarm  system  developed  by  the 
Alertronic  Protective  Corporation 
of  New  York.  The  system  does 
away  with  cu.stomary  protective 
forms  such  as  foil,  dowel  screens, 
electric  linings,  and  open  wiring. 

The  equipment  operates  on  the 
Doppler  principle.  It  consists  of  an 
ultrasonic  oscillator,  transmitting 
and  receiving  transducers  and  a  re¬ 
ceiver  tuned  to  the  frequency  of  the 
transmitted  wave.  For  each  trans¬ 
mitter  there  is  one  receiver.  The 
transmitter  and  receiver  are  con¬ 
tained  within  the  master  control 
unit  shown  in  the  photograph.  The 
transducers  are  connected  to  the 
control  unit  by  shielded  cables. 

The  space  to  be  protected  is  filled 
with  .sound  energy  of  a  frequency 
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slightly  above  the  audible  range. 
This  energy  is  radiated  constantly 
in  all  directions  and  the  frequency 
of  the  received  energy  is  constant. 
Some  of  the  energy  is  received  di¬ 
rectly  from  the  transmitter  and 
.some  is  received  in  the  form  of 
multiple  reflections  from  surfaces 
within  the  space.  As  long  as  there 
is  no  movement  within  the  en¬ 
closure,  a  stable  standing-wave  pat¬ 
tern  is  established  and  the  received 
frequency  remains  censtant.  How¬ 
ever,  when  movement  of  any  object 
occurs,  the  frequency  of  energy  re¬ 
flected  from  the  object  increases  or 
decreases  as  the  object  approaches 
or  recedes.  This  difference  in  pitch 


is  picked  up  by  the  receiver,  ampli¬ 
fied  and  u.sed  to  set  off  the  alarm. 

The  equipment  also  detects  the 
pre.sence  of  a  flame.  Because  of  the 
low  density  of  the  hot  air  compos¬ 
ing  a  flame,  ultrasonic  energy  is 
reflected  exactly  as  with  a  solid 
object.  The  flickering  flame  and 
the  hot  cone  of  air  above  it,  be¬ 
have  like  a  moving  intruder,  and 
set  off  the  alarm.  In  general,  the 
size  of  the  flame  that  the  instru¬ 
ment  will  detect  depends  upKin  its 
•sensitivity  setting.  For  any  given 
sensitivity,  it  will  detect  a  flame 
about  one-quarter  the  size  of  the 
minimum  detectable  intruder. 

Circuit  Design 

Figure  1  is  a  schematic  diagram 
of  the  ultrasonic  transmitter  and 
receiver.  The  transmitter  consists 
of  a  Hartley  oscillator  driving 
a  magnetostriction  transducer. 
Transmitter  stability  characteri.s- 
tics  are  shown  in  Fig.  2. 

The  pick-up  tran.sducer  also 
operates  on  the  magnetostriction 
principle.  Extraneous  noise  is  min¬ 
imized  by  the  use  of  linear  detec¬ 
tion  in  the  presence  of  the  local 
oscillator  signal  rather  than  by 
sharp  tuning.  A  crystal  diode  is 
included  in  the  grid  circuit  of  the 
relay  control  tube.  The  alarm 
relay  is  normally  energized  and  its 
contacts  are  connected  in  .series 
with  the  line  to  the  central  office. 
An  open  view  of  the  ma.ster  control 
unit  chassis  is  shown  in  the  photo¬ 
graph. 

All  units  are  equipped  with 
tamper  switches,  so  that  if  an  at¬ 
tempt  is  made  to  disable  the  system 
the  alarm  relay  will  be  released. 
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Detects  Intiudeis 


TAMPCR  SWITCH- 


PlCK-UP 

TRANSDUCER 


ALARM 

RELAY 


[TRANSMITTER 

TRANSOUCER 


riG.  1— 8ch»ma1lc  diagram  oi  lh«  control-unit  cnnpUiioi  and  oaciUotor.  Boducod  signal  duo  to  chango  ol  iroquoncy  whon  mot'on  is 

prosont  in  protoctod  arsa  loloosos  alarm  rolay 


The  tamper  switch  in  the  master 
control  unit  is  in  series  with  the 
rear  contacts  of  the  alarm  relay. 

Test  Procedure 

A  small  motor-driven  vane  built 
into  each  transmitter  unit  when 
actuated  causes  operation  of  the 
system  for  test  purposes.  This  test 
may  be  conducted  at  will  from  the 
central  .station. 

The  procedure  provides  for  an 
overall  test  of  the  .system.  The 
imotor-driven  vane  at  the  transmit¬ 
ter  tends  to  break  up  the  standing- 
wave  pattern  thereby  creating  a 
frequency  difference  which  is  de¬ 
tected  by  the  receiver  resulting  in 
operation  of  the  alarm  relay.  The 
test  is  accomplished  by  opening  the 
central  .station  subscriber’s  circuit 
which  releases  the  test  relay  at  the 
premises.  The  central  station  cir¬ 
cuit  then  restores  in  time  to  receive 
the  alarm  thus  initiated.  The  te.st 
circuit  is  shown  schematically  in 
,  Fig.  3. 

Scope  of  Operaiiott 

In  general  a  single  sy.stem  of  this 
type  can  protect  a  volume  of  up 
to  20,000  cubic  feet;  the  exact  ca¬ 
pacity  depending  on  the  contents 
of  the  enclosure.  For  example,  if 
a  large  percentage  of  the  wall  area 
is  occupied  with  sound-absorbing 
material,  the  range  of  coverage  will 
be  reduced.  However,  rugs  along 
the  floor  or  fabric  along  one  wall 
only  will  not  reduce  the  range 
appreciably. 

If  greater  coverage  of  a  single 
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Toltago  ihowing  rraaonably  good  ita- 
bUity 


FIG.  3 — Toit  oi  ovoroU  alana  lyitom 
porionnaaco  can  bo  iaitiatod  at  wUl  by 
contra!  itotion  oporator  with  clicuitry 
ibown 


enclosure  is  desired,  the  use  of  sev¬ 
eral  units  is  recommended  rather 
than  just  one. 

In  theory,  when  the  system  is 
set  up  and  operating  within  an 
enclosure,  a  very  definite  and 
stable  standing-wave  pattern  ex¬ 
ists  within  the  protected  area. 


However  in  practice  this  wave  pat¬ 
tern  is  influenced  by  normal  varia¬ 
tions  of  temperature  and  baro¬ 
metric  pressure. 

This  results  in  a  pattern  of  areas 
of  high  and  low  intensity  which 
tend  to  creep  so  that  what  may  be 
a  particularly  sensitive  area  at  one 
moment  may  become  somewhat  less 
sensitive  the  next. 

The  inherent  creeping  character¬ 
istic  of  the  system  renders  it  almost 
impossible  to  predict  the  degree  of 
sensitivity  within  any  given  area 
of  the  enclosure.  However  the  in¬ 
truder  cannot  determine  which 
areas  are  covered  by  the  radiation 
pattern. 

Equipment  sensitivity  varies  with 
both  temperature  and  relative 
humidity,  but  to  a  greater  extent 
with  the  latter. 

Applications 

A  study  of  the  equipment  has 
been  made  by  the  Underwriters’ 
Laboratories,  Inc.  It  was  concluded 
that  this  system  is  practicable  to 
install,  to  operate  and  maintain,  is 
stable  in  normal  and  reasonably 
abnormal  operating  circumstances. 

It  is  claimed  by  the  manufacturer 
that  the  extent  of  coverage  pro¬ 
vided  far  surpasses  that  given  by 
existing  systems. 

Several  central  station  operating 
companies  have  been  using  this 
equipment  during  the  past  year. 
Other  users  include  the  Atomic 
Energy  Commission,  the  Canadian 
Government  and  the  Department 
of  Defense. 
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Printed  Circuits  Used 
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WIRING  THE  UNIT  ASSEMBLY 


FIG.  1 — Two  lids*  oi  a  CTOs(.qrid  wiring  cord  prior  to  proparatlon  ior  a  pulM  or 
Tidoo  circuit.  Connections  can  be  made  to  the  metal  strips  on  either  side.  Cross 
connections  require  a  hole  pierced  through  the  insulating  card  as  well  as  the 
metal  strips.  A  wire  or  a  component  lead  is  soldered  to  each  side 


pjQ,  2 — Components  are  usually  attached  to  one  side  (A1  and  tubes  to  the  other  (B). 
The  short  length  oi  metal  strip  between  the  connections  to  a  component  are  cut 
with  a  sharp  tool  and  remoeed  in  the  developmental  stage.  Previously  prepared 
cards  are  used  lor  production  units.  Heater,  plate-supply,  input  and  output 
connections  are  brought  to  a  plug 


FIG.  3 — When  the  wiring  has  been  dip-soldered,  the  tubes  are  slipped  into  the 
metal  cylinders  (A)  that  hold  them  solWy  and  also  act  as  shielding.  The  wiring 
card  is  iastened  to  a  metal  irome  (B)  along  with  the  terminating  plug.  The  metal 
irome  serves  as  shielding  and  also  helps  dissipate  heat  irom  the  tubes 


IN  ELECTRONIC  chassis  where  com¬ 
pactness  and  ease  of  manufac¬ 
turing  are  important,  the  use  of 
printed  wiring  to  replace  the  usual 
harness  of  hookup  wire  offers  many 
advantages.  Difficulty  is  often  en¬ 
countered,  however,  in  transferring 
the  circuit  from  the  haywire  bread¬ 
board  form  to  the  production  mock- 
up  or  the  actual  product  in  a  reas¬ 
onable  length  of  time  during  an 
accelerated  development  program. 
Consequently,  a  method  has  been 
developed  that  uses  printed  wires 
to  replace  the  chassis  wiring 
harness.  At  the  same  time,  it  re¬ 
tains  the  flexibility  of  the  hookup 
wire  harness. 

Unit  Development 

The  development  of  radar  and 
computer  electronic  units  usually 
passes  through  several  stages.  The 
electronic  circuits  are  first  tested 
on  a  breadboard  chassis  that  bears 
little  mechanical  resemblance  to  the 
finished  product,  but  allows  the 
components  to  be  easily  changed. 
When  the  development  of  the  cir¬ 
cuit  has  advanced  to  the  point 
where  the  number  of  components  is 
fairly  well  known,  layout  studies  of 
the  product  may  be  started. 

Frequently  in  the  case  of  compli¬ 
cated  circuitry,  especially  when 
subminiaturizing  techniques  are 
used,  several  layouts  must  be  tested 
by  constructing  various  mockups 
before  the  mechanical  layout  and 
the  circuit  functioning  are  both 
satisfactory.  During  this  period 
the  circuit  connections  and  the  ex¬ 
act  number  of  components  are  often 
revised  many  times,  necessitating 
corresponding  changes  in  layout. 
Furthermore,  if  the  placement  of 

•  Formerly  with  Sperry  Oyroacope  Co. 
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in  Development  Models 


Difficulties  encountered  in  transferring  circuitry  from  developmental  breadboard  to  pro¬ 
duction  model  are  eliminated  by  starting  with  simple,  inexpensive  cross-grid  wiring  cards 
similar  to  finished  assembly.  Connections  are  dip-soldered  to  improve  product  and  save  time 


the  wiring  is  at  all  critical,  as  in 
high-gain  video  and  pulse  circuits, 
the  layout  must  take  into  account 
the  location  of  the  harnesses.  In 
developing  such  units  the  use  of 
printed  wiring  is  frequently 
avoided  owing  to  the  complexity  of 
the  available  processes,  since  the 
time  and  cost  to  develop  the  final 
unit  may  be  prohibitive  if  each  new 
component,  circuit,  or  layout 
change  requires  a  new  printed  wir¬ 
ing  pattern. 

Arailable  Processes 

At  present  four  general  processes 
for  forming  the  printed  wires  are 
in  use.  One  process  consists  in 
printing  strips  of  silver  paint  on 
'the  surface  of  a  ceramic  base  to 
form  the  interconnections  between 
the  various  components.  These 
strips  are  then  fired  to  fuse  the 
silver. 

A  second  method  uses  sheets  of 
insulating  material  to  which  copper 
foil  has  been  cemented.  The  wiring 
pattern  is  printed  on  the  foil  with 
an  acid  resisting  paint  after  which 
the  unwanted  copper  is  etched  away 
leaving  only  the  desired  pattern. 

Another  technique  involves 
spraying  metal  through  a  stencil 
on  a  plastic  sheet  to  form  the  con¬ 
ductors. 

In  the  fourth  process  the  wiring 
harness  consists  of  a  stamped  metal 
pattern  that  is  bonded  to  an  insu¬ 
lating  surface.  This  usually  in¬ 
volves  the  use  of  dies  and  for  this 
reason  is  considered  more  a  produc¬ 
tion  method  than  a  development 
one. 

It  is  evident  that  the  repetition 
of  all  of  the  steps  in  any  of  these 
four  methods  to  accommodate  the 
frequent  changes  in  the  develop¬ 
ment  of  complicated  circuitry  would 


require  too  much  time  for  an  accel¬ 
erated  program.  A  hookup  wire 
harness  cannot  be  directly  con¬ 
verted  to  printed  wiring  at  the  last 
stage  in  the  development  of  a  pre- 
production  model  since  the  solution 
of  the  layout  problems  and  new 
difficulties  arising  from  the  electri¬ 
cal  characteristics  of  the  printed 
wiring  harness  may  require  ex¬ 
tensive  redesign  of  the  unit  Thus, 
the  time  spent  in  developing  these 
circuits  with  hookup  wire  in  mock- 
up  form  may  be  wasted. 

If  the  production  advantages  of 
printed  wiring  are  to  be  effectively 
realized  in  a  reasonable  develop¬ 
ment  time,  the  manner  of  using  the 
available  printed  wiring  techniques 
is  most  important.  First,  to  permit 
a  minimum  of  redesign,  printed 
wiring  should  be  used  as  early  in 
the  experimental  phase  as  possible. 
Consequently,  it  is  essential  that 
the  type  of  printed  wiring  to  be 
used  must  have  a  high  degree  of 
flexibility  to  accommodate  the  nu¬ 
merous  changes  in  layout  and  com¬ 
ponents  during  development. 

Ceramie-Base  Circuits 

From  this  standpoint,  painted 
conductors  seem  to  offer,  certain  ad¬ 
vantages  as  they  can  be  applied  di¬ 
rectly  by  brush  or  pen.  However, 
the  need  for  firing  means  that  the 
circuit  is  not  immediately  available 
for  use.  A  more  serious  disad¬ 
vantage  is  the  fragility  of  the  con¬ 
ductors  that  causes  numerous  open 
circuits  following  the  repeated 
solderings  and  unsolderings  in  the 
laboratory.  Furthermore,  even 
slight  flexing  of  the  ceramic  base 
can  produce  minute  breaks  in  the 
circuit  that  are  often  extremely 
difficult  to  locate. 

The  etched  circuit  on  the  other 


hand  has  been  found  sufficiently 
rugged  to  withstand  frequent  sold¬ 
ering  and  considerable  flexing,  mak¬ 
ing  it  ideal  for  development  work. 
To  avoid  re-etching  the  circuit  each 
time  a  circuit  change  is  made,  the 
cross-grid  pattern,  a  familiar  de¬ 
vice  in  the  field  of  power  distribu¬ 
tion,  has  been  found  a  satisfactory 
interconnecting  means  that  pro¬ 
vides  complete  flexibility. 

Cross-Grid  Cards 

The  grid  consists  of  two  layers  of 
parallel  conductors,  all  insulated 
from  each  other,  with  those  in  one 
layer  arranged  at  right  angles  to 
those  in  the  other.  By  making  con¬ 
nections  between  the  two  layers  and 
removing  unwanted  conductors  any 
desired  point-to-point  paths  may  be 
established.  Wide  lines  are  pro¬ 
vided  for  the  filament  circuit. 

A  cross-grid  pattern  that  has 
been  satisfactory  in  general  video 
and  pulse-circuit  development  is 
shown  in  Fig.  1.  Here  subminia¬ 
ture  tubes  and  standard  components 
are  used.  All  components  that  may 
be  mechanically  mounted  on  their 
own  leads,  such  as  i  to  2  watt  re¬ 
sistors  and  small  mica  capacitors, 
are  attached  directly  to  the  card,  as 
shown  in  Fig.  2.  A  cross  connec¬ 
tion  through  the  card  at  a  crossover 
point  is  made  by  punching  or  drill¬ 
ing  a  hole  through  the  conductor 
and  plastic  and  inserting  a  wire 
pin,  which  is  then  soldered  to  both 
conductors.  Unwanted  connections 
are  opened  by  simply  cutting 
through  the  copper  strip.  In  this 
manner  all  circuit  connections  are 
made. 

The  card  is  mounted  on  one  side 
of  a  metal  plate.  On  the  other  aide 
the  subminiature  tubes  are  mounted 
in  clips  along  with  the  larger  cir- 
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cuit  components.  The  tube  leads 
pass  through  a  notch  in  the  plate 
and  fasten  directly  to  the  wiring 
card  as  do  the  leads  of  the  compo¬ 
nents  mounted  next  to  the  tubes. 

In  addition  to  supporting  the 
card,  connector  and  tubes,  the  metal 
plate  helps  dissipate  the  heat  of  the 
tubes  by  conducting  it  to  the  frame 
on  which  the  plates  may  be 
mounted,  transferring  the  heat  to 
the  air,  or  radiating  it  directly. 
Space  is  left  for  the  tube  leads  to 
connect  to  the  conductors  running 
across  the  card  on  the  other  side. 
All  external  connections  are  made 
through  a  plug  that  is  attached 
with  hook  up  wire  to  the  end  of  the 
card.  The  entire  chassis  is  assem¬ 
bled  as  shown  in  Fig.  3. 

A  mockup  chassis  to  test  the  lay¬ 
out  studies  is  constructed  using  this 
printed  wiring  card  immediately 
following  the  breadboard  stage  of 
development.  While  the  develop¬ 
ment  continues,  the  circuit  may  be 
altered  by  utilizing  the  unu.sed 
cross  conductors  to  form  new  cir¬ 
cuit  connections,  or  by  patching  one 
conductor  to  another  by  means  of 
bus  wire  without  the  necessity  of 
reconstructing  the  entire  chassis. 

When  a  completely  new  layout  is 
required  because  of  a  large  number 
of  changes  there  is  little  loss  of 
time  involved  in  connecting  a  new 
card,  and  since  the  crossgrid  cards 
may  be  stocked  in  quantity  the  ex¬ 
pense  is  negligible.  Laboratory  ex¬ 
perience  with  this  particular  form 
of  subunit  assembly  has  shown  that 
a  technician  can  lay  out  and  wire 
the  chassis  with  the  standard  card 
faster  than  by  using  hookup  wire 
to  perform  the  same  job. 

Materials 

Several  types  of  insulating 
boards  are  now  in  use.  Among 
them  are  XXXP  Bakelite,  Teflon- 
impregnated  and  silicone-impreg¬ 
nated  glass-cloth  laminates.  Sheets 
of  this  material  A  inch  thick  with  a 
0.0027-inch  thick  copper  foil  bonded 
to  each  side  are  supplied  by  the 
manufacturer.  A  silk  screen  stencil 
of  the  cross  grid  pattern  is  made  by 
photographing  an  ink  drawing  of 
the  pattern  usually  three  or  four 
times  full  scale.  Conductors  A -inch 
wide  .separated  by  A  inch  are  con¬ 
venient. 

As  previously  mentioned,  a  most 


important  characteristic  of  the 
etched-copper  process  is  the  rug- 
gedne.ss  of  the  wiring  pattern.  A 
cross  .section  of  the  pattern  is 
shown  in  Fig.  4.  Component  leads, 
tube  leads,  and  bus  wire  may  be  di¬ 
rectly  soldered  to  this  foil  by  ordi¬ 
nary  means  without  the  danger  of 
causing  an  open  circuit.  Although 
the  conductors  may  be  only  A-inch 
wide,  their  adhesion  to  the  insulat¬ 
ing  board  is  satisfactory  if  the 
application  of  a  direct  stre.ss  on  the 
foil  is  avoided.  This  stress  is  pre¬ 
vented  by  making  all  external  con¬ 
nections  to  the  foil  from  the  op- 
■posite  side  of  the  insulating  board 
through  holes  as  shown  in  Fig.  4. 

Manufacturing 

The  interconnection  grid  of  the 
manufactured  product  is  copied  di¬ 
rectly  from  the  mockup  card.  Those 
portions  of  the  cross-grid  that  are 


FIG.  4 — Maqniiicd  croH-taction  of  ioil 
pattarn  on  inaulatinq  card  (A)  and 
mathod  oi  dip-aoldarinq  to  avoid  ilrain 
on  tha  ioU  (B) 

not  actually  used  in  the  finished  cir¬ 
cuit  may  be  eliminated  at  this  time. 
The  remainder  of  the  cross-grid  is 
reproduced  on  the  production  vers¬ 
ion  of  the  card  to  give  an  exact 
electrical  and  mechanical  duplicate 
of  the  circuit  layout  as  developed. 
Furthermore,  the  other  printed 
wiring  processes  may  be  utilized  in 
the  production  model  with  the  as¬ 
surance  that  the  electrical  char¬ 
acteristics  will  be  similar  to  those 
of  the  mockup  card. 

The  mass-production  advantages 
of  printed  wiring  are  now  available, 
t'or  example,  when  the  etched  wir¬ 
ing  proce.ss  is  used  many  duplicate 
patterns  can  be  reproduced  on  a 
large  sheet.  After  etching,  the 
sheets  are  sheared  into  separate 
cards.  Because  holes  are  drilled  or 
punched  for  the  component  leads 


and  cross-connection  pins  to  form 
the  chassis  interconnections,  the 
function  of  the  wireman  is  replaced 
by  more  or  less  routine  mechanical 
operations.  The  orderly  arrange¬ 
ment  of  the  card  layout  allows  the 
resistors,  capacitors,  tubes  and 
other  components  to  be  easily  as¬ 
sembled  to  the  card  and  permits 
rapid  inspection. 

Dip  Soldering 

An  important  process  that  may 
be  used  in  the  assembly  of  the  card 
is  dip  soldering.  Since  all  compo¬ 
nent  leads  come  through  the  card  in 
the  .same  direction,  the  face  of  the 
card  away  from  the  components 
may  be  immersed  in  a  solder  bath 
soldering  all  the  connections  on  that 
face  simultaneously.  Likewise  the 
cro.ss-connection  pins,  tube  leads, 
and  the  external  connection  wires 
may  be  soldered  to  the  grid  by  sev¬ 
eral  dipping  and  assembling  steps 
in  the  proper  sequence.  In  this 
way  all  hand  .soldering  operations 
can  be  eliminated. 

The  advantages  of  printed  wiring 
as  a  production  technique  are  be¬ 
coming  increasingly  apparent.  Ex¬ 
perience  with  the  cros.s-grid  method 
of  developing  the  chassis  and  wir¬ 
ing  layout  has  shown  that  the 
transition  from  breadboard  to  pro¬ 
duction  model  need  not  be  difficult. 
By  introducing  printed  wiring  at 
the  earliest  stages  of  circuit  devel¬ 
opment  the  problems  peculiar  to  its 
use  may  be  solved  from  the  start. 

Furthermore,  development  costs 
are  decrea.sed  by  the  saving  in  wir¬ 
ing  time.  The  layout  of  the  card 
utilizing  conductors  on  both  sides 
results  in  efficient  use  of  space  in 
addition  to  the  simplification  of  the 
fabrication  techniques.  Conse¬ 
quently,  it  is  felt  that  the  use  of  the 
cross-grid  pattern  represents  one 
step  toward  making  mass  produc¬ 
tion  printed  wiring  processes  avail¬ 
able  to  experimental  and  develop¬ 
mental  fields  in  which  they  have 
previously  been  infeasible. 
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Constant  Input-Impedance 
TV  Second  Detector 


Performance  of  receiver  using  new  detector  circuit  is  superior  to  that  of  an  equivalent 
receiver  with  a  diode  detector,  particularly  in  respect  to  transient  response.  Intercarrier 
sound  gain  of  20  is  byproduct  of  detector  arrangement 


By  W.  K.  SQUIRES  and  R.  k.  GOUNDRY 

Sylvani^  SUctrie  Products,  Inc. 

Buffalo,  Seu'  York 


IN  TELEVISION  RECEIVERS,  the  video 
detector  should  be  a  device 
which,  when  supplied  with  a  modu¬ 
lated  input,  delivers  an  output 
which  is  directly  proportional  to  the 
modulation  envelope  of  the  input. 

The  detector  should  possess  ex¬ 
cellent  amplitude  linearity  for  ac¬ 
curate  gray  scale  rendition  in 
monochrome,  and  for  acceptable 
color  reproduction.  In  addition,  it 
is  necessary  not  only  that  the  de¬ 
tector  transient  response  be  low  in 
overshoot  and  adequately  fast,  but 
that  the  detector  operation  not 
deteriorate  the  transient  response 
of  associated  circuits,  such  as  the 
last  i-f  stage  and  the  first  video 
amplifier.  As  a  matter  of  efficient 
receiver  design,  the  detector  should 
produce  an  output  which  is  as  large 
as  possible  compared  to  the  input. 

In  two  of  these  requirements  the 
diode  detector  excels.  Except  at 
low  levels,  its  amplitude  linearity 
is  excellent  and  it  posse.s.ses  a  high 
rectification  efficiency.  However,  it 
very  seriously  interacts  with  a.sso- 
ciated  circuitry.  The  input  impe¬ 
dance  is  low  in  magnitude  and  not 
a  constant,  particularly  when  the 
effect  of  the  first  video  amplifier  is 
considered.  As  a  result  of  this 
varying  input  impedance,  the  am¬ 
plitude-frequency  response  of  the 
last  i-f  amplifier  is  altered,  with  a 
change  in  transient  response. 


This  article  Is  based  on  a  paper  pre¬ 
sented  at  the  1951  National  Electronics 
Conference.  The  conference  paper  will  be 
printed  In  the  ySC  Procctdinga. 


As  shown  by  Kilgour  and  Gless- 
ner,‘  the  effective  input  resistance 
of  a  typical  diode  detector,  which 
is  approximately  square  law  at  low 
levels,  is 
- 

_ - (1) 

H  Vl  -  Z>'  (fl*  +  2)  -  2D  Coe-*  D] 

WTiere  D  is  detection  efficiency 

D - _  (2) 

and  R.  —  conduction  R  of  diode,  E. 

=  voltage  at  which  conduction  be- 


FIG.  1 — CoBTeotiOBal  diode  detector  eli- 
cuit  le  ehowa  la  (A).  Revlead  ctrcnit  and 
lie  equlTolenl  are  ehowa  In  (I)  and  (C) 


gins,  E,  =  input  voltage,  and  E,  = 
output  voltage. 

From  Eq.  1  and  2,  the  input  im¬ 
pedance  depends  on  the  input  level 
as  well  as  on  several  parameters 
which  in  this  idealized  case  have 
been  considered  constants.  In  actu¬ 
ality  neither  R,  nor  D  are  con¬ 
stants  at  low  levels.  The  situation 
is  further  complicated  by  consider¬ 
ation  of  the  diode  detector  when 
connected  to  a  typical  video  ampli¬ 
fier  (Fig.  lA). 

With  the  type  tubes  often 
used  as  video  amplifiers,  the 
input  impedance  is  prodominately 
capacitive,  principally  because  of 
Miller  effect.  Unfortunately,  such 
capacitance  will  not  be  a  con¬ 
stant,  but  will  vary  with  the  bias 
level  of  the  video  amplifier.  This 
impedance  variation  in  the  load  cir¬ 
cuit  of  the  detector  will  produce  a 
variation  in  the  detector  input  im¬ 
pedance.  By  applying  the  approach 
of  Wheeler,*  it  can  be  shown  that 
this  variation  assumes  sizable  pro¬ 
portions  when  the  video  amplifier 
cipacitance  variation  is  large. 

The  effect  of  any  impedance  vari¬ 
ation  on  the  last  i-f  amplifier  stage 
is  to  change  its  response  charac¬ 
teristics  and  produce  poor  definition 
and  overshoot  in  a  reproduced 
picture.  For  example,  receivers, 
which  have  satisfactory  i-f  response 
curves  when  measured  with  stand¬ 
ard  sweep  frequency  techniques, 
often  produce  greater  overshoot 
and  poorer  rise  times  than  would 
be  expected.  Although  this  is  partly 
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due  to  the  use  of  sweep  frequency 
rather  than  pulse  measurement 
techniques,  it  is  also  due  to  the 
fact  that  the  i-f  response  is  a 
function  of  the  input  signal. 

In  addition  to  these  difficulties, 
the  diode  second  detector  poses  ex¬ 
tremely  difficult  problems  when  ac¬ 
curate  design  of  detector  video 
peaking  circuits  is  considered.  As 
the  driving  voltage  for  the  peaking 
circuits  is  obtained  from  a  non¬ 
linear  source  (the  detector),  it  is 
a  ponderous  if  workable  problem  to 
calculate  the  transient  response  of 
such  a  circuit.  As  a  result,  the 
design  formulas  for  video  detectors 
are  usually  either  highly  idealized 
or  highly  empirical. 

Triode  Circuit 

A  useful,  familiar  circuit  is 
shown  in  Fig.  IB.  A  triode  is  oper¬ 
ated  with  a  large  cathode  resistor 
so  that  it  is  self-biased  nearly  to 
cutoff.  Detection  is  then  obtained 
by  means  of  the  non-linearity  of 
the  grid-plate  characteristic  in  the 
cut-off  region.  Such  a  circuit  has 
been  used  occasionally  in  radio  re¬ 
ceivers  under  the  misnomer  of  an 
“infinite  impedance”  detector,  al¬ 
though  the  circuit  possesses  a  finite 
input  impedance. 

The  cathode  follower  has  been 
thoroughly  analyzed  in  many  dif¬ 
ferent  applications."  However, 
when  used  as  a  detector  it  is  neces¬ 
sary  to  obtain  not  only  the  input 
and  output  impedance  as  a  function 
of  frequency,  but  these  impedances 
as  a  function  of  input  voltage.  The 
demodulation  transfer  function  is 
also  desirable. 

Referring  to  the  equivalent  cir¬ 
cuit  of  Fig.  1C,  the  input  impedance 
is; 

ju,  ( -1-  r.)  ^ 

If  C„  is  small  compared  to  C„ 
then : 


Therefore,  if  a  tube  with  low  grid- 
cathode  capacitance  is  used,  the 
input  impedance  is  a  constant  at 
any  given  frequency,  and  for  all 
frequencies  is  the  same  as  a  typical 
i-f  amplifier  with  the  same  input 


capacitance.  However,  this  does  not 
include  transit  time  effects  at  high 
frequencies. 

The  output  impedance  of  this 
circuit  is 

”  (1  -l-0„R»)-|-i«fi*C.  ^ 

Here  the  only  simplifying  assump¬ 
tion  was  that  C„  was  very  small 
compared  to  C,.  From  Eq.  6,  the 
output  impedance  will  be  a  function 
of  fif«.  However,  p.  is  a  function 
of  the  input  voltage  e,.  To  plot  a 
family  of  curves  for  Z.  as  a  func¬ 
tion  of  frequency  at  different  values 
of  e,,,  it  is  necessary  to  select  a 
tube  type  and  a  typical  value  of 
Such  a  family  of  curves  was 
plotted  for  a  6AU6,  triode-con- 
nected,  with  a  plate  supply  of  150 
volts  and  of  10,000  ohms.  Figure 
2  shows  the  magnitude  of  Z.  as 


FIG.  2 — Cunras  ahow  maqniluda  and 
phase  angle  oi  output  impedance  oi 
equivalent  circuit  shown  in  Fig.  1C 


a  function  of  FC»,  for  from  -1 
to  -5  volts.  Figure  2  shows  also  the 
phase  angle  of  Z.. 

Attraetiye  Bandwidth 

Even  with  a  high  value  of  C„ 
such  as  100  (X|if,  the  bandwidth  of 
the  output  circuit  is  still  of  the 
order  of  10  megacycles  at  an  e,,  of 
-4.75  volts.  Because  of  feedback,  a 
very  large  change  in  input  level 
is  required  to  produce  even  a  small 
change  in  e,t. 

This  means  that  over  the  normal 


J... 


operating  region  of  the  detector, 
the  output  circuit  is  of  sufficiently 
low  impedance  that  even  with  a 
video  amplifier  having  high  input 
capacitance,  excellent  transient  re¬ 
sponse  can  be  obtained  without 
recourse  to  any  peaking  circuits. 

In  addition  to  the  input  and  out¬ 
put  impedances,  it  is  desirable  to 
know  the  amplitude  transfer  char¬ 
acteristic  of  the  circuit.  A  general 
analytical  solution  to  the  circuit 
was  attempted.  Such  a  solution 
requires  representation  of  the  tube 
characteristic,  either  by  assuming 
it  to  be  a  linear  device  with  p.  a 
constant,  or  by  writing  p«  as  a 
function  of  e,».  By  assuming  the 
tube  to  be  linear,  an  unrealistic 
and  rather  useless  solution  is  ob¬ 
tained.  Therefore,  if  information 
of  any  practical  value  is  to  be  ob¬ 
tained,  the  circuit  must  be  treated 
as  involving  a  nonlinear  element. 

Although  this  is  a  rather  simple 
feedback  circuit,  the  difficulty  in 
obtaining  the  amplitude  transfer 
characteristic,  when  p,  is  a  func¬ 
tion  of  e,t,  as  it  is  in  this  case,  is 
enormous.  Essentially  it  is  neces¬ 
sary  to  solve  a  rather  complicated 
differential  equation  involving  the 
nonlinear  quantity  p«.  The  fact  that 
the  circuit  operates  with  negative 
feedback  considerably  complicates 
the  situation.  Although  several  ap¬ 
proaches  were  attempted,  no  useful 
solution  was  obtained. 

It  was  our  feeling  that  in  view 
of  the  difficulties  involved,  a  gen¬ 
eral  solution  for  this  particular 
circuit  was  not  justified,  assuming 
a  solution  to  be  possible  at  this 
time. 

The  amplitude  transfer  charac- 


FIG.  3 — AmpUtud*  transiar  chatactgria- 
lic  oi  6AU(  doloctor.  Note  closo  proxim- 
ily  to  straighl  Iliu  haring  tiopo  oi  l.( 
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FIG.  4 — Diract^ouplad  ridao  ampUiiat  dMiqnad  ior  lu*  with  dalactor  FIG.  5 — Dm  oI  6AU6  pantod*  dalaclor  piovidai  Intarcarriar 

circuit  dascrtbad  lound  qain  ol  about  20 


teristic  of  the  circuit  using  a  6AU6 
was  measured  and  is  shown  in 
Fig.  3. 

It  can  be  seen  that  this  charac¬ 
teristic  very  closely  approximates  a 
straight  line,  on  log  log  paper,  with 
a  slope  of  1.6.  As  the  video  signal 
is  polarized  such  that  an  increasing 
input  decreases  the  display  bright¬ 
ness,  the  gradient  and  gamma  of 
the  detector  are  1/1.6  or  0.625.  A 
plot  of  a  diode  detector  is  also 
shown;  its  gamma  is  1/1.25  or  0.8. 
It  can  be  seen  that  the  constant  in¬ 
put  impedance  detector  is  not  as 
linear  as  the  diode  detector,  and 
when  the  overall  receiver  gradient 
is  determined,  the  effect  of  the  de¬ 
tector  must  be  included. 

Circuit  Application 

When  this  detector  is  employed  in 
a  receiver,  several  circuit  problems 
arise  in  connection  with  the  output 
signal  polarity  and  the  d-c  com¬ 
ponent.  The  output  signal  is  polar¬ 
ized  black  positive,  which  requires 
an  even  number  of  video  amplifier 
stages  to  drive  the  cathode  of  the 
picture  tube,  or  an  odd  number  to 
drive  the  grid.  This  situation  is  a 
disadvantage  from  one  standpoint. 

It  has  become  common  practice  to 
use  a  single  video  amplifier  with  a 
black  negative  input  to  drive  the 
cathode  of  the  picture  tube.  This 
arrangement  affords  the  possibility 
of  obtaining  considerable  impulse 
noi.se  limiting  in  the  video  ampli¬ 
fier.  When  the  constant-input  im¬ 
pedance  detector  is  used,  either  two 
stages  can  be  used,  with  limiting 
in  one  stage,  or  a  single  stage  driv¬ 
ing  the  picture  tube  grid  can  be 


used.  In  the  latter  case,  noise  limit¬ 
ing  is  somewhat  less  satisfactory 
but  can  be  obtained  by  other 
methods. 

If  a  direct-coupled  amplifier  is 
used  to  retain  the  d-c  component 
available  at  the  detector  output, 
some  difficulty  may  be  encountered 
as  the  white  level  d-c  voltage  across 
the  detector  output  resistor  is  of 
the  order  of  4  or  5  volts.  Since 
the  detector  output  is  black  posi¬ 
tive,  any  signal  above  white  level 
will  raise  the  value  of  the  cathode 
voltage. 

A  direct-coupled  video  amplifier 
particularly  adapted  to  this  de¬ 
tector  is  shown  in  Fig.  4. 

The  measured  performance  of 
this  circuit  with  the  constants 
shown  is  given  below: 
rise  time =0.09  |i  sec 
overshoot = leas  than  10  percent 
gain  (detector  K  to  crt  K)  =14  x 
peak  to  peak  output =60  volts 
with  slight  sync  compression = 
110  volts 

total  B  supply=ll  ma  at  180 
volts 

If  still  higher  output  is  desired, 
it  is  possible  to  insert  a  load  re¬ 
sistor  in  the  plate  circuit  of  the 
first  video  stage  and  apply  the  volt¬ 
age  developed  to  the  grid  of  the 
picture  tube. 

When  a  pentode,  such  as  the 
6AU6,  is  used  as  the  detector,  it 
is  possible  to  obtain  considerable 
intercarrier  sound  gain  in  the  de¬ 
tector  circuit.  This  is  shown  in 
Fig.  5.  The  4.5-mc  gain  is  of  the 
order  of  20  in  this  circuit.  One  of 
the  advantages  of  this  arrangement 
is  that  it  avoids  some  of  the  com¬ 


plications  involved  in  inserting 
satisfactory  sound  take-off  circuits 
in  the  detector  or  video  amplifier 
stages. 

This  detector  has  been  included 
in  several  conventional  receivers.  It 
has  been  found  that  discrepancies 
between  i-f  sweep  measurement 
and  expected  transient  response  are 
greatly  reduced.  The  last  i-f  stage 
can  be  designed  exactly  like  the 
other  i-f  stages.  In  addition,  the 
removal  of  peaking  requirements  in 
the  detector  circuit  simplifies  the 
circuit  and  noticeably  improves  the 
transient  response  as  compared  to 
typical  diode  detector  circuits. 

In  summary,  it  can  be  stated  that 
the  constant  input  impedance  de¬ 
tector  meets  the  requirements  of 
the  detector  as  an  integrated  circuit 
element  in  the  television  receiver. 
It  overcomes  some  of  the  inherent 
weaknesses  of  the  diode  detector, 
although  its  amplitude  linearity  is 
somewhat  inferior.  Complete  and 
rigorous  analysis  of  the  detector  is 
exceedingly  difficult  becau.se  of  its 
non-linear  operation.  When  the  de¬ 
tector  is  employed  in  a  receiver 
with  video  and  i-f  circuits  designed 
to  take  advantage  of  it,  perform¬ 
ance  is  superior  to  an  equivalent 
receiver  with  a  diode  detector, 
particularly  in  respect  to  transient 
response. 
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On*  oi  the  klyslioni  in  th*  **ri*(  oi  r*il*x 
oscUlolor*  coT*ring  irom  5.92S  to  8.200  me. 
Each  kiTBtron  hat  a  tuning  rang*  oi  300  me. 
Dotignod  for  wido-bond  trontmittor  in  local 
oociUotor  oi  toioTition  rolay  torric* 


Klyitron  Unoat  ompUlioi  with  S-kw  c-w  output  at  1.000  me 


Television  transmitters,  phase-coherent  radars,  multiplexed  relay  systems  and  induction 
heaters  M-e  some  of  the  expanding  applications  of  klystrons.  Renewed  development  work 
promises  to  bring  widespread  usage  of  klystrons  in  other  untapped  Belds 


Almost  immedutely  after  the 
.  development  of  the  klystron,  it 
was  realized  that  this  tube  was  ca¬ 
pable  of  performing  most  of  the 
functions  performed  by  conven¬ 
tional  tubes  at  lower  frequencies. 
Within  a  year,  designs  had  been 
worked  out  for  oscillators,  ampli¬ 
fiers  (including  muiticavity  cascade 
amplifiers),  f-m  and  a-m  modula¬ 
tors  and  demodulators,  multipliers, 
tubes  capable  of  large  power  out¬ 
put  and  means  for  improving  kly¬ 
stron  efficiency.  This  can  probably 
put  the  klystron  into  the  magnetron 
class  as  regards  efficiency. 

With  such  a  fast  start,  it  may 
appear  strange  that  during  the  war 
the  klystron  was  used  as  a  local 
oscillator  and  very  little  else.  There 
was  really  nothing  strange  about  it. 
It  turned  out  that  the  British  had 
been  pushing  radar  much  more  vig¬ 
orously  than  we  during  a  short 
period  before  war  broke  out.  Dur¬ 
ing  this  period  they  developed  the 
slotted  magnetron  into  a  practical 


instrument  but  they  did  not  have 
a  satisfactory  local  oscillator  until 
they  got  the  klystron.  When  the 
United  States  and  Great  Britain 
pooled  their  development  resources, 
the  decision  was  made  to  follow  the 
British  concept  and  push  primarily 
for  immediately  useful  equipment. 

This  decision  paid  off  with  a 
tremendous  radar  victory  for  the 
Allies.  The  result  was  greatly 
weighted  in  our  favor,  however,  by 
the  Nazis’  decision  to  standardize 
their  equipment  a  rung  or  two  be¬ 
low  us  on  the  research  ladder,  at  a 
point  where  radar  could  only  be  a 
minor  weapon. 

We  finished  the  war  with  a  large 
crop  of  young  men  who  would  nor¬ 
mally  be  capable  of  new  ideas,  and 
most  of  them  were  absorbed  into 
postwar  work.  But  few  were  in  a 
position  to  develop  the  new  ideas 
they  might  have  had.  Military  ap¬ 
propriations  were  cut  drastically, 
leaving  rather  inadequate  funds  for 
postwar  radar.  Such  funds  as  there 


were,  were  almost  entirely  devoted 
to  procurement  of  service  equip¬ 
ment  or  the  refinement  of  existing 
equipment.  The  klystron  art  was  al¬ 
most  at  a  standstill.  Klystron  engi¬ 
neers  dreamed  of  commercial  appli¬ 
cations,  but  no  one  who  held  the 
purse-strings  had  enough  faith  in 
these  new  applications  to  provide 
enough  money  for  new  commercial 
development.  Perhaps  the  only  ex¬ 
ception  in  the  microwave  field  was 
the  traveling-wave  tube  which  did 
make  considerable  progress,  prin¬ 
cipally  under  private  support. 

J 0-Megawatt  Klystron 

The  first  major  progress  in  kly¬ 
strons  came  because  a  group  at 
Stanford  University,  supported  by 
the  Office  of  Naval  Research, 
wanted  to  produce  super-voltage 
electrons  by  means  of  a  linear  ac¬ 
celerator.  This  group  defined  the 
driver  that  it  needed  and,  since  no 
such  tube  existed,  developed  and 
made  one.  The  resulting  tube  was 
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a  muitimegawatt  klystron  amplifier 
which  runs  very  consistently  at  10 
megawatts  at  3,000  me. 

Although  it  occurred  two  and  a 
half  years  ago,  only  recently  has 
any  serious  effort  been  made  to 
make  use  of  this  development  in 
other  applications.  As  an  indica¬ 
tion  of  the  direction  of  thinking, 
most  of  the  inquiries  about  such 
tubes  have  been  slanted  toward  cur¬ 
ing  shortcomings  of  magnetrons 
rather  than  utilizing  the  inherent 
properties  of  klystrons. 

With  the  untapped  klystron  po¬ 
tentialities  which  have  been  proved 
possible  or  will  be  proved  possible 
in  the  near  future,  the  imaginative 
enginer  who  is  not  bound  by  the 
habits  of  the  past  ten  years  again 
has  a  virgin  field  in  which  to  work. 
His  efforts,  inquiries  and  requests 
will  greatly  stimulate  the  develop¬ 
ment  of  the  tubes  he  needs.  Devel¬ 
opment  of  high-power  kly.strons 
along  with  other  postwar  klystron 
work  fits  into  a  rather  coherent  pat¬ 
tern  which,  in  conjunction  with 
traveling-wave-tube  developments, 
can  usher  in  a  new  era  in  the  micro- 
wave  art. 

The  combination  of  high-power, 
high-gain  klystron  amplifiers  with 
reasonably  broad  band  and  with 
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crystal  control  provides  the  means 
for  creating  a  wide  variety  of  sys¬ 
tems  ranging  from  television  trans¬ 
mitters  to  phase-coherent  radars. 

Reflex  Klystrons 

The  reflex  klystrons  with  very 
.small  harmonic  distortion  make 
possible  multiplexed  relay  systems 
with  a  large  number  of  links.  In 
addition,  the  grid-controlled  kly¬ 
strons  create  the  possibility  of 
crystal-controlled  channels  spaced 
very  close  together  which  can  be 
easily  amplitude  modulated.  The 
linearity  of  the  amplitude  modula¬ 
tion  has  not  been  studied  in  detail, 
but  it  appears  to  be  about  as  good 
as  any  triode. 

There  is  a  great  challenge  in  this 
communication  field,  for  it  appears 
possible  eventually  to  replace  all 
long  wire  lines  and,  perhaps,  to  re¬ 
duce  the  cost  of  long-distance  com¬ 
munication  to  a  point  where  the 
whole  country  can  be  as  tightly  knit 
by  communications  as  a  single  city 
is  today. 

Another  commercial  application 
for  the  high-power  c-w  klystron  is 
in  electronic  heating.  The  plastics 
industry,  fur  example,  is  badly  in 
need  of  a  method  of  internal  heat¬ 
ing  for  large  masses  of  thermoset¬ 


ting  resins  which  avoids  over-cook¬ 
ing  on  the  outside. 

Another  interesting  possibility  is 
the  explosion  of  grains  or  other 
solid  particles  during  a  free-fall 
passage  through  a  resonator.  An 
oscillator  is  usually  too  load-sensi¬ 
tive  for  such  service  but  an  ampli¬ 
fier  can  meet  the  requirements. 
Still  better  is  a  klystron  amplifier 
with  a  space-charge  grid  on  the 
beam  holding  the  output  voltage 
constant  over  a  wide  range  of  loads. 

Radar  Application 

Radar  applications  are  pre¬ 
dominantly  military,  although  there 
is  a  large  commercial  field  in  air 
navigation  control,  marine  pro¬ 
tective  and,  perhaps,  railroad  radar. 

The  klystron  can  certainly  offer 
more  power  than  a  magnetron  since 
the  first  attempt  resulted  in  more 
power  than  magnetrons  have  at¬ 
tained  after  long  development.  This 
is  of  minor  importance,  however, 
since  increased  radar  range  is  diffi¬ 
cult  to  achieve  merely  by  increasing 
power  and  also  because  there  is  al¬ 
ways  a  limit  to  the  power  which  can 
be  supplied  to  a  radar  set.  Increased 
range  is  even  harder  to  achieve  by 
improving  tube  efficiency. 

In  general,  radar  systems  put  a 
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Two-rMonator  klyitroa  oscillolor  CMiqnM 
ior  iiXMl-trequancy  transmi'.tar  operattoa  b*- 
twMn  9,100  ond  11.000  me.  Tub*  tuppU**  a 
minimum  ol  4  c-w  watt*  output  power  at 
a  irmpioncY  oi  10.000  me 
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Tunable  reflex  klystron  operating  between  8.200  and  12.400  me 
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number  of  pulses  on  a  target.  If 
these  pulses  are  incoherent  with 
each  other,  the  energy  per  pulse  is 
constant  and  usual  display  methods 
are  used,  sensitivity  is  proportional 
to  \'N  where  N  is  the  number  of 
pulses  per  target  per  scan.  Range 
is  then  proportional  to  the  fourth 
root  of  the  peak  power,  if  the  num¬ 
ber  of  pulses  remains  constant,  or 
to  the  eighth  root  of  the  peak  power 
if  the  energy  per  pulse  remains  con¬ 
stant.  It  can  also  be  readily  shown 
that  full  utilization  of  the  coherence 
between  pulses  will  yield  an  equiva¬ 
lent  power  increase  over  the  inco¬ 
herent  system  equal  to  \/N. 

The  majority  of  targets  of  inter¬ 
est  to  a  radar  system  are  moving 
targets.  The  existence  of  a  coher¬ 
ent  source  of  power  greatly  expands 
the  possibility  for  moving-target- 
indicator  systems,  which  could  be 
made  simple  and  dependable. 

The  pulsed  high-power  klystrons 
have  been  described  elsewhere'  so 
only  a  brief  description  will  be 
given  here.  ,  The  tubes  as  now  built 
are  three-resonator  cascade  ampli¬ 
fiers  operating  at  a  very  high  volt¬ 
age.  Cathode  emission  density  is 
very  conservative  for  pulse  work. 
Efficiency  is  in  the  neighborhood  of 
30  percent  and  can  probably  be  con- 
sideraUy  improved  even  without 
electron  recovery.  Because  of  the 
great  dielectric  strength  of  oil 
under  pulsed  conditions,  the  high 
voltage  is  not  the  great  handicap 
that  might  be  expected. 

As  mentioned,  the.se  tubes  are 
spectacular  in  the  minds  of  most 
people  because  of  their  power.  How¬ 
ever,  the  fact  that  the.se  tubes  are 
the  equivalent  of  class-A  amplifiers 


of  very  high  gain  and  low  noise 
level  should  become  the  most  im¬ 
portant  feature  in  the  long  run. 
There  is  no  reason  why  more  cavi¬ 
ties  cannot  be  used  to  obtain  still 
higher  gain.  The  limit  on  gain  is 
established  by  back  coupling  by 
high-speed  electrons  but  most  of 
this  effect  can  be  eliminated  by 
proper  design.  Gain  of  30  db  is 
easily  obtained  and  it  should  not 
be  difficult  to  go  beyond  40  db. 
Gains  as  high  as  60  db  may  perhaps 
be  possible.  This  gives  the  imagi¬ 
native  systems  engineer  a  new  chal¬ 
lenge  to  make  full  use  of  the 
potential  coherence  and  gain,  as 
well  as  power,  that  this  tube  offers. 

The  high-power  c-w  klystron  is 
in  many  ways  similar  to  the  pulsed 
klystron.  Average  power  capacity 
is  similar  but  operating  voltage  is 
much  lower.  One  typical  example 
is  the  high-power  klystron  de¬ 
veloped  by  Varian  Associates  for  a 
GE  television  transmitter*.  This 
tube  is  a  three-resonator  tube  deliv¬ 
ering  5  kw  power  output  at  22  db 
gain  with  a  bandwidth  suitable  for 
television.  Again  there  is  nothing 
to  prevent  the  use  of  more  cavities 
to  increase  the  gain-bandwidth 
product  to  achieve  40  or  50  db  and 
the  power  output  can  readily  be  in¬ 
creased  many  fold. 

A  similar  tube  has  been  devel¬ 
oped  in  France  and  another  tube  of 
the  same  design  is  now  operating 
on  Cheyenne  Mountain  for  the 
Bureau  of  Standards’  Tropospheric 
Laboratory.  The  system  of  which 
this  latter  tube  is  a  part  is  the  best 
operating  demonstration  of  signal 
coherence  obtainable  from  a  kly¬ 
stron  amplifier.  The  frequency 


stability  of  this  system  is  as  good 
as  the  crystal  oscillator  which 
drives  the  klystron  through  a  multi¬ 
plier  chain — about  5  parts  in  10*. 
It  is  unmodulated  and  puts  nearly 
all  its  power  into  a  20-cycle  band 
at  1,000  me.  Here  is  proof  for  any¬ 
one  who  may  doubt  that  high-sig¬ 
nal  coherence  can  be  obtained. 

Floating-Drift  Tube 

The  floating-drift-tube  klystron 
was  first  built  at  Stanford  Univer¬ 
sity  before  the  war  but  no  serious 
attempt  has  been  made  until  re¬ 
cently  to  perfect  this  design.  Fun¬ 
damentally,  the  design  consists  of 
a  drift  tube  suspended  in  a  reso¬ 
nator  in  such  a  way  as  to  provide 
two  gaps  in  which  the  resonator 
field  interacts  with  the  electron 
stream.  The  first  gap  accomplishes 
the  bunching:  the  second  absorbs 
the  energy  from  the  beam.  This 
tube  combines  many  of  the  good 
features  of  the  reflex  klystron  and 
the  two-resonator  klystron.  The 
principal  reason  why  the  floating- 
drift  tube  has  not  been  developed 
sooner  is  that  its  design  is  much 
more  difficult  because  fewer  param¬ 
eters  are  subject  to  adjustment 
after  the  tube  is  made. 

Much  progress  has  been  made  in 
ruggedization  of  klystrons  with  the 
result  that  some  klystrons  can  now 
withstand  very  high  impact  and  can 
operate  successfully  under  condi¬ 
tions  of  the  most  extreme  noise  and 
vibration.  In  addition,  altitude  has 
a  negligible  effect  on  the  frequency 
of  these  tubes. 

A  great  deal  of  work  aimed  at  the 
improvement  of  existing  klystron 
types  has  resulted  in  much  more 
usable  tubes  than  were  available  a 
few  years  ago.  Improved  efficiency 
of  power  klystrons  is  a  project 
which  has  been  in  the  minds  of 
many  since  before  the  war,  but  until 
very  recently  little  work  has  been 
done.  Some  work  on  efficiency  im¬ 
provement,  however,  is  now  being 
done  at  Stanford  University. 

Klystron  Efficiency 

There  are  two  general  ways,  other 
than  refinement  of  existing  design, 
in  which  klystron  efficiency  can  be 
improved.  One  method  is  by  using 
two  bunchers  to  improve  the  shape 
of  the  bunch  entering  the  catcher. 
The  high-power  pulsed  klystrons 


- OUTSTANDING  RECENT  DEVELOPMENTS - 

(1)  High-power  c-w  klystrons  for  uhf  opplicotions,  especially  tv,  ore  now  a  reality 

(2)  Measurements  on  a  reflex  klystron  under  development  prove  that  f-m  hamianic 
distortion  can  be  60  db  below  the  corrier  with  a  ±2-mc  frequency  swing 

(3)  The  floating-drift  klystron  can  combine  the  high  efficiency  and  predictability 
of  a  two-resonator  tube  with  the  tuning  ease  and  simplicity  of  f-m  of  the  reflex 
klystron 

(4)  A  space-charge  grid  may  be  inserted  in  a  klystron  to  control  beam  current, 
transforming  a  klystron  amplifier  into  a  modulator  with  os  much  as  20-db  goin  and 
lO-mc  bandwidth 

(5)  Improved  frequency  multipliers  facilitate  crystal  control  ot  microwave  fre¬ 
quencies 

(6)  Klystrons  have  now  been  specifically  designed  for  mkrowavc-reloy  link  service 
in  communications 
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Svctional  and  Khamatic  diaframs  of  tbo  rofioz,  ampUiioi  and  floottnq-drUt  klTitrona 


developed  at  Stanford  are  designed 
to  take  some  advantage  of  this 
method.  However,  it  is  doubtful 
whether  the  full  benefits  have  been 
obtained.  The  other  method  of  im¬ 
provement  is  segregation  of  the  elec¬ 
trons  passing  through  the  catcher 
resonator  into  groups  according  to 
velocity  and  returning  one  or  more 
of  these  groups  to  the  power  supply. 
The  simplest  system  would  segre¬ 
gate  the  electrons  which  pass 
through  the  catcher  resonator  with 
greater  than  the  initial  beam  veloc¬ 
ity  and  return  these  to  the  cathode. 

Somewhat  greater  improvement 
in  efficiency  may  be  had  by  segre¬ 
gating  three  groups  of  electrons :  one 
of  electrons  of  greater  than  cathode 
velocity;  another  of  those  with 
normal  velocity  and  a  third  group 
of  electrons  with  less  than  cathode 
velocity.  By  returning  these  vari¬ 
ous  electron  groups  to  appropriate 
taps  on  the  pulse  transformer  which 
drives  the  klystron,  a  considerable 
over-all  improvement  of  efficiency 
could  be  achieved.  By  proper  use 
of  these  methods,  it  should  be  pos¬ 
sible  to  obtain  klystron  efficiencies 
which  are  comparable  to  those  ob¬ 
tained  with  magnetrons. 

Another  improvement  stemming 
from  prewar  days  is  the  use  of  the 
electrons  passing  through  the  last 
resonator  of  a  klystron  receiver  for 
purposes  of  detecting  the  signal. 
It  is  relatively  simple  to  put  a  veloc¬ 


ity  sorter  in  the  path  of  these  elec¬ 
trons  and  segregate  them  into  high- 
and  low-velocity  groups.  The  d-c 
component  of  current  in  either  of 
these  groups  is  sensitive  to  the 
amplitude  of  the  r-f  signal. 

Klystron  detectors  of  this  sort 
were  built  in  the  early  days  of  kly¬ 
stron  work  before  any  crystal  de¬ 
tectors  were  available.  They  were 
quite  sensitive,  but  for  low-fre¬ 
quency  detection  were  extremely 
noisy  and  microphonic.  It  is  quite 
probable  that,  by  using  a  low-noise 
klystron  or  traveling-wave-tube 
amplifier  before  detection  and  then 
heterodyning  to  an  intermediate 
frequency  in  the  usual  range,  noise 
levels  may  be  had  comparable  to 
those  obtained  in  the  laboratory 
with  crystal  detectors.  Such  sys¬ 
tems  should  be  much  less  tempera¬ 
mental  than  the  usual  crystal-de¬ 
tector  system  and  be  immune  to 
over-voltage  in  the  r-f  and,  there¬ 
fore,  should  be  considerably  supe¬ 
rior  to  crystals  in  field  operation. 

Low-Noise  Klystrons 

Considerable  work  has  been  done 
in  producing  low-noise  traveling- 
wave  tubes  since  the  war  but  little 
has  been  done  to  produce  low-noise 
klystrons.  In  the  case  of  traveling- 
wave  tubes,  noise  levels  of  12  to  13 
db  have  been  obtained  and  it  is 
probable  that  klystron  noise  figures 
at  least  as  good  may  be  had. 


Another  type  of  klystron  which 
might  be  of  considerable  military 
value  would  be  a  tube  capable  of 
extremely  short  pulses  which  could 
give  range  information  sufficiently 
accurate  for  artillery  use  against 
ground  targets.  Klystron  control 
grids,  described  earlier,  should  be 
capable  of  gating  the  current  in  ex¬ 
tremely  short  bursts.  The  buncher 
can  operate  continuously  or  on 
longer  pulses.  The  catcher  has  a 
low  Q  and  the  output  bursts  are  as 
short  as  the  input  bursts.  To  main¬ 
tain  high  average-power  output, 
such  a  tube  would  require  high- 
voltage  operation*  but  it  has  already 
been  shown  that  such  voltages  are 
entirely  feasible. 

Money  for  development  of  kly¬ 
strons  is  now  much  more  plentiful 
than  it  was  two  or  three  years  ago, 
and  it  is  now  possible  to  interest 
the  Armed  Services  in  projects 
sufficiently  difficult  that  unorthodox 
methods  must  be  used  to  solve  them, 
which  is  one  good  method  of  get¬ 
ting  advanced  work  done.  However, 
the  great  pressure  is  on  the  de¬ 
livery  of  tubes  for  specific  purposes 
on  a  shorter-range  basis. 
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Boundary-Displacement 


First  published  description  of  a  new  method  of  magnetic  tape  and  drum  recording  that 
is  analogous  to  variable-area  sound-on-film  recording.  Initial  application  is  for 
analysis  of  transient  w’aveforms  up  to  100,000  cps.  Audio  uses  look  promising 


By  H.  L.  DANIELS 

Staff  Engineer 

Enginef'riug  Research  Associates,  Inc. 
St.  l*aul.  .WiRii. 

The  newly-developed  technique 
of  boundary-displacement  mag¬ 
netic  tape  recording  is  character¬ 
ized  by  a  high  degree  of  amplitude 
linearity  with  no  dependence  on  the 
magnetization  curve  of  the  medium 
and  with  no  critical  adjustments. 

To  date,  development  effort  has 
been  concentrated  mainly  on  record¬ 
ing  for  instrumentation  purposes. 
The  equipments  developed  have  em¬ 
ployed  noncontact  recording  on 
drum  surfaces  coated  with  magne¬ 


tizable  materials,  and  have  .served 
for  the  most  part  as  components  in 
special-purpose  systems  for  the 
analysis  of  transient  waveforms. 
Frequencies  involved  have  ranged 
in  the  various  units  from  1  cps  to 
100,000  cps,  w'ith  appropriate  ad¬ 
justments  in  drum  speed. 

It  would  hardly  be  possible  to 
avoid  interest  in  po.ssible  applica¬ 
tion  to  audio  recording.  It  has  been 
possible  to  divert  a  small  amount  of 
effort  to  the  construction  of  an 
audio  tape-recording  system,  with 
results  that  are  sufficiently  promis¬ 
ing  to  justify  intensive  future  in¬ 
vestigation. 


The  boundary-displacement  sys¬ 
tem  has  also  been  applied  experi¬ 
mentally  to  the  production  of  visible 
oscillographic  records  of  the  record¬ 
ing  signal,  with  no  mechanical  mo¬ 
tion  involved  other  than  the 
constant  velocity  of  the  t.ipe  it.self. 

Conventional  Tape  Systems 

About  a  decade  ago,  the  perform¬ 
ance  of  magnetic  tape  recording 
systems  was  so  inferior  as  to  be 
hardly  competitive  in  quality  with 
the  results  obtained  by  disc  and 
photographic  film  methods.  In  re¬ 
cent  years,  however,  this  gap  has 
closed  rapidly.  Improvement  in  the 


THE  FRONT  COVER 


FIG.  1 — Typical  playback  ramoaanca 
curr*  ior  conventional  top*  rocordinq 


FIG.  2 — ComparUon  oi  now  tachnlqua 
with  conventional  inlonslty  recoidlnq 


RECORDING  CURRENT 


Delay  line  comprUinq  boundory-dieplace- 
ment  maqnetic  rocordinq  head  (near  trona- 
lotmer  at  leit)  and  elxteen  ordinary  play¬ 
back  heads  orronqed  around  periphery  oi 
atamlnam  drum  coated  with  maqnetic 
ovtdee,  Extra  head  below  rocordinq  head 
on  drum  is  ior  erasinq.  Close-up  views  oi 
rocordinq  head  and  playback  head  are 
shown  at  top  center  and  riqht  respectively 


HOW  IT  WORKS 


Ordinary  magnetic  tape  is  used,  but  is  magnetized  to  satura¬ 
tion  at  all  times. 


With  no  modulation  on  the  tope,  one  half  of  the  tape  has  one 
polority  ond  the  other  half  has  opposite  magnetic  polarity.  An 
unmagnetized  boundary  strip  running  down  the  middle  of  the  tape 
separotes  the  regions  of  opposite  polarity. 


A  conventional  magnetic  tope  pickup  head  is  used  for  playback. 
With  no  signal  on  the  tape,  the  equal-width  opposite-polarity  fields 
cancel  in  the  pickup  and  there  is  no  output  signal. 


With  modulation  on  the  tapes  the  unmagnetized  boundary  weaves 
bock  and  forth  according  to  the  waveform  of  the  signal.  The  net 
flux  acting  on  the  pickup  head  varies  correspondingly,  because  side- 
wise  movements  of  the  boundary  reduce  the  width  of  the  magnetized 
region  for  one  polarity  and  increase  it  for  the  other  polarity. 


A  special  recording  head  is  needed  to  produce  boundary-displace¬ 
ment  recordings  on  tope  or  on  drums  coated  with  magnetic  powder. 


Boundary  rtghns  in  tour  tramples  of  boundary- 
displacement  recordings  on  standard  '/4-incA 
magnetic  tape,  made  risible  by  immersing  tape 
in  suspension  cf  carbonyl  iron  pander  in  a  cabol. 
Ponder  adheres  to  the  regions  of  magnetic  sat¬ 
uration.  Fine  lines  in  boundary  region  ore  due  ti 
nonmagnetic  spacers  in  laminatisn  stack  zf  re¬ 
cording  head 


Magnetic  Recording 


quality  of  the  recording  media  has 
reduced  noise  level  and  improved 
frequency  response.  The  advent  of 
a-c  bias  and  erase  techniques  has 
led  to  mastery  in  large  measure  of 
the  distortion  resulting  from  the 
nonlinear  remanence  properties 
which  are  unfortunately  character¬ 
istic  of  recording  media. 

The  boundary-displacement  re¬ 
cording  system  was  initially  con¬ 
cerned  with  the  question  of  ampli¬ 
tude  linearity.  A  typical  playback 
remanence  curve  obtained  by  re¬ 
cording  a  strip  of  tape  with  a  con¬ 
ventional  ringform  head  is  shown  in 
Fig.  1.  If  an  attempt  is  made  to 
produce  in  the  recording  gap  a  field 
strength  proportional  to  the  record¬ 
ing  signal,  the  remanent  flux  is 
an  extremely  nonlinear  function 
of  the  recording  current.  One 
can,  of  course,  apply  to  the  re¬ 
cording  head  a  d-c  bias  field'  fol¬ 
lowing  a  d-c  saturation  wipe  of  the 


medium  such  that  the  linearity  of 
the  remanence  curve  is  vastly  im¬ 
proved.  An  even  more  linear  rela¬ 
tionship  can  be  achieved  by  the 
careful  insertion  of  an  a-c  bias 
field’ '  across  the  recording  gap. 

New  Method 

The  boundary-displacement 
method  attacks  the  problem  of  in¬ 
tensity  nonlinearity  from  a  differ¬ 
ent  angle,  by  producing  a  magnetic 
record  in  such  form  that  a  continu¬ 
ous  range  of  magnetization  is  not 
involved.  A  strip  of  tape  recorded 
by  this  technique  is  effectively  left 
in  only  one  .state — the  relatively  in¬ 
variant  state  of  residual  magnetic 
saturation. 

Figure  2  compares  a  section  of 
tape  recorded  by  a  conventional 
intensity  method  with  a  similar  re¬ 
cording  produced  by  the  boundary- 
displacement  system.  In  the  in¬ 
tensity  recording,  the  intensity  of 


magnetization  increases  or  de¬ 
creases  along  the  length  of  the  tape 
as  the  recording  signal  rises  and 
falls  in  amplitude.  In  the  boundary- 
displacement  recording  a  small  re¬ 
gion  of  transition,  which  separates 
areas  of  oppositely  polarized  satura¬ 
tion,  is  displaced  transversely  from 
the  center  line  of  the  tape  by  an 
amount  proportional  to  the  instan¬ 
taneous  signal  intensity. 

In  playback,  the  boundary-dis¬ 
placement  recording  is  read  by  a 
conventional  type  of  pickup  head 
whose  gap  spans  the  entire  range  of 
displacement  of  the  boundary.  The 
net  flux  in  the  pickup  head  is  closely 
proportional  to  the  difference  be¬ 
tween  the  elemental  areas  of  posi¬ 
tive  and  negative  saturation  scanned 
by  the  gap,  and  hence  to  the  dis¬ 
placement  of  the  region  of  transi¬ 
tion,  or  boundary,  from  the  center 
line. 

Two  properties  are  peculiar  to  the 
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boundary-displacement  system.  Lin¬ 
earity  of  recording  is  dependent  not 
upon  the  remanence  curve  of  the 
medium,  but  rather  upon  the  geome¬ 
try  of  the  recording  and  pickup 
heads,  and  the  full  energy-storing 
capacity  of  the  medium  is  available, 
since  the  limits  of  swing  of  the 
boundary  correspond  to  full  positive 
and  negative  saturation. 

Recording  Field  Configuration 

Several  successful  recording  head 
designs  have  been  evolved  based  on 
the  principle  represented  in  Fig. 
3A.  The  upper  diagram  shows  the 
longitudinal  field  pattern  across  the 
recording  gap  in  the  absence  of  sig¬ 
nal,  and  the  lower  diagram  illus¬ 
trates  the  manner  in  which  the  sig¬ 
nal  to  be  recorded  modifies  this 
pattern.  The  horizontal  coordinate 
represents  points  along  the  width 
dimension  of  the  tape. 

The  zero-signal  diagram  portrays 
the  static  bias  field  across  the  re¬ 
cording-head  gap.  The  intensity  of 
this  field  is  a  function  of  position 
along  the  gap,  varying  linearly 
from  an  arbitrary  positive  value  H, 
at  one  edge  of  the  tape  to  an  equal 
negative  value  at  the  other  edge, 
and  zero  at  the  midpoint. 

In  the  presence  of  signal,  a  uni¬ 
form  signal  field  component  k., 
which  is  proportional  to  the  instan¬ 
taneous  signal  amplitude,  is  super¬ 
imposed  upon  the  bias  field  to  pro¬ 
duce  a  vertical  displacement  of  the 


resultant  field  intensity  curve  as  in¬ 
dicated.  A  transverse  displacement 
of  the  zero-field  point  away  from 
the  midpoint  of  the  gap  results. 
This  displacement  is  proportional  to 
the  recording-signal  amplitude 
under  the  conditions  stated,  so  long 
as  h.  does  not  exceed  H,. 

The  manner  in  which  such  a  field 
produces  a  boundary-displacement 
recording  is  indicated  in  Fig.  3B, 
which  represents  the  residual  mag¬ 
netization  of  the  tape  as  it  leaves 
the  gap.  If  the  saturation  field  in¬ 
tensity  Hm  of  the  tape  is  small  com¬ 
pared  to  H„  the  tape  is  divided  into 
two  regions  of  opposite  longitudinal 
saturation  which  are  separated  by 
a  region  of  transition.  The  transi¬ 
tion  region  is  displaced  from  the 
center-line  in  accordance  with  the 
signal  intensity,  and  the  amplitude 
d  is  a  fraction  h./H,  of  the  width 
of  the  tape. 

The  width  of  the  transition  re¬ 
gion  is  proportional  to  HJH,. 
Limitations  of  magnetic  materials 
and  driving  amplifiers  impose  a 
practical  limit  on  how  narrow  a 
boundary  region  may  thus  be 
achieved.  Since  the  form  of  this 
region  does  not  change  with  trans¬ 
verse  displacement,  it  contributes 
nothing  to  the  played-back  signal 
so  long  as  it  does  not  intersect  the 
edge  of  the  tape.  Failure  to  achieve 
an  abrupt  transition  between  the 
areas  of  opposite  saturation  results 
only  in  a  minor  reduction  of  the 


maximum  amplitude  of  swing.  The 
relations  between  bias,  signal  and 
boundary  width  are  indicated  in 
Fig.  4. 

Head  Structure 

A  recording  head  structure  which 
produces  the  necessary  field  config¬ 
uration  for  boundary-displacement 
recording  is  shown  in  Fig.  5.  The 
bias  field  is  derived  from  the  trans¬ 
verse  magnetomotive  force  drop 
across  a  series  of  stacked  silicon- 
steel  laminations  whose  plane  is  . 
parallel  to  the  direction  of  motion  of 
the  tape.  The  source  of  bias  flux 
is  a  permanent  magnet  coupled  to 
the  ends  of  the  stack  by  means  of 
soft  iron  yokes. 

The  recording  gap  is  formed  by 
one  edge  of  the  lamination  stack  in 
conjunction  with  the  mating  edge  of 
a  homogeneously  permeable  signal- 
flux  member,  whose  section  is  in  the 
form  of  a  trapezoid  open  on  one 
side.  Because  of  the  uniform  re¬ 
luctance  of  the  gaps  separating  the 
signal-flux  member  from  the  lami¬ 
nation  stack,  the  former  adopts  a 
magnetic  potential  midway  between 
the  potentials  at  the  extremes  of  the 
latter.  Thus  the  longitudinal  field 
across  the  gap  follows  the  zero-sig¬ 
nal  configuration  of  Fig.  3A.  Cur¬ 
rent  in  the  signal  coil  superimposes 
on  the  bias  field  a  signal  field  which 
is  uniform  along  the  gap  and 
achieves  the  desired  transverse 
shift  of  the  boundary.  The  relation- 


FIG.  3 — Opcratliig  piindpl*  oi  naw  boundarT.4U>plac«m«t 
taeordiag  hacnl 
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FIG.  4 — Bioa,  signed  and  boundory  width  relationships  lor  new 
method 
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ship  of  the  reluctances  and  fields 
is  given  in  Fig.  6. 

The  recording  head  structure  is 
directional,  so  that  the  tape  must  be 
drawn  across  the  gap  from  the  lami¬ 
nation  stack  toward  the  signal  flux 
member.  If  the  direction  of  motion 
is  reversed,  the  final  field  which  acts 
on  the  tape  is  the  strong  transverse 
field  from  which  the  longitudinal 
bias  is  derived,  and  this  causes 
partial  erasure  of  the  longitudinal 
recording. 

Design  of  Recording  Head 

In  designing  the  recording  head, 
the  transverse  reluctance  of  the 
lamination  stack  must  be  made  suf¬ 
ficiently  high  to  absorb  a  major 
part  of  the  magnetomotive  force 
produced  by  the  bias  magnet.  To 
insure  linearity  of  the  bias  field, 
the  total  transverse  flux  into  the 
lamination  stack  must  be  large  com¬ 
pared  to  the  active  bias  flux  across 
the  recording  gap.  The  gaps  be¬ 
tween  the  signal  flux  member  and 
the  lamination  stack  and  the  dis¬ 
tance  of  separation  between  the 
permeable  laminations  should  be  as 
uniform  as  possible  to  maintain 
linearity  between  the  boundary  dis¬ 
placement  and  the  recording  cur¬ 
rent. 

Adjustment  of  the  recording  gap 
to  suit  the  application  is  desirable. 
For  contact  recording  a  minimum 
gap  is  desired,  and  best  high-fre¬ 
quency  performance  is  achieved 
simply  by  butting  the  signal  flux 
member  against  the  lamination 
stack  to  yield  an  effective  gap  of  a 
few  tenths  of  a  mil.  For  noncontact 
applications,  in  which  a  space  of  a 
mil  or  more  must  be  maintained  be¬ 
tween  the  recording  gap  and  the 
surface  of  the  recording  medium,  a 
nonmagnetic  shim  of  3  to  5  mils 
thickness  may  be  inserted  in  the 
gap  without  serious  lo.ss  of  high- 
frequency  response. 

The  pickup  head  for  boundary- 
displacement  recording  is  entirely 
conventional  in  form.  To  avoid 
noise  due  to  irregularities  of  the 
tape  edge,  the  width  of  the  pickup 
head  is  ordinarily  made  slightly  less 
than  the  width  of  the  tape. 

Frequency  Response 

Limitations  of  the  high-frequency 
response  in  a  boundary-displace¬ 
ment  system  stem  from  the  same 


FIG.  S — N*w  racotdlng  h«od  itiuctui* 


FIG.  6 — EquiTalant  •lactricol  drcvll  ior 
naw  racording  haad 


FIG.  7 — Exompla  oi  raaponaa  cnrra  ior 
boundOTT-dUplacamant  contact  record¬ 
ing 


sources  as  in  a  conventional  in¬ 
tensity-recording  system’.  These  are 
the  short-wavelength  demagnetizing 
effects  which  are  a  property  of  the 
recording  medium,  and  the  inability 
of  the  recording  and  pickup  head 
gaps  to  resolve  wavelengths  which 
are  not  large  compared  to  the  gaps 
themselves. 

It  has  been  shown  experimentally 
that  the  frequency-response  curve 
for  a  boundary-displacement  sys¬ 
tem  corresponds  closely  to  the  re¬ 
sponse  derived  from  a  d-c  bias 
intensity  recording  system.  A  typi¬ 
cal  curve  for  standard  red-oxide 
acoustic  recording  tape  under  con¬ 
tact  conditions  is  given  in  Fig.  7. 


In  the  absence  of  recording  sig¬ 
nal,  the  noise  played  back  from  the 
recording  medium  in  a  boundary- 
displacement  system  is  equivalent 
to  that  produced  by  a  d-c  saturation 
wipe  of  tape.  As  a  consequence,  the 
absolute  noise  output  corresponds 
closely  to  that  derived  from  a  d-c 
erase-and-bias  intensity-recording 
system. 

The  maximum  undistorted  signal 
swing,  on  the  other  hand,  is  consid¬ 
erably  greater  than  that  derived 
from  the  intensity  system.  As  a 
result,  a  dynamic  range  in  excess  of 
40  db  is  readily  achieved  with  pres¬ 
ently  available  recording  media. 
Since  the  recording  gap  applies  a 
saturating  d-c  field,  the  difference 
between  a-c  erase  and  d-c  saturation 
erase  of  the  medium  prior  to  re¬ 
cording  is  unimportant. 

A  second  type  of  noise,  which  is 
largely  avoided  by  the  boundary- 
displacement  recording  method,  ap¬ 
pears  as  an  unwanted  modulation  of 
the  recorded  signal  produced  by 
minute  surface  irregularities  in  the 
medium  and  by  variations  in  spac¬ 
ing  between  the  recording-head  gap 
and  the  medium.  The  latter  effect 
is  principally  a  matter  of  dirt  in 
the  case  of  contact  recording  and  of 
drum  eccentricity  in  the  case  of 
noncontact  recording. 

In  boundary-displacement  record¬ 
ing,  a  moderate  increase  in  spacing 
between  the  recording  gap  and  the 
medium  merely  diminishes  the  value 
of  H,  in  the  medium  without  alter¬ 
ing  the  linear  form  of  the  field  pat¬ 
tern.  The  result  is  an  increase  in 
width  of  the  boundary  region ;  this 
is  of  no  consequence,  since  the  mean 
displacement  of  the  boundary  region 
remains  unchanged,  and  the  pickup 
head  sees  the  same  difference  be¬ 
tween  areas  of  positive  and  negative 
saturated  magnetization. 

Figure  8  presents  oscillograms 
comparing  a  boundary-displacement 
recording  on  the  magnetizable 
periphery  of  a  drum  with  a  d-c  bias 
recording  on  the  same  drum.  The 
drum,  the  medium,  the  frequency  of 
the  recording  signal  and  the  pickup 
head  are  identical  in  both  cases.  The 
drum  used  for  this  comparison  was 
deliberately  constructed  to  provide 
an  overall  eccentricity  of  two  mils, 
together  with  a  series  of  relatively 
short-period  surface  irregularities. 
The  effect  of  the  boundary -displace- 
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ment  recording  in  reducing  modula¬ 
tion  effects  is  quite  evident. 

As  has  been  pointed  out,  the  dis¬ 
tortion  produced  by  a  boundary-dis¬ 
placement  recording  is  not  a  func¬ 
tion  of  the  magnetization  curve  of 
the  medium,  but  rather  of  the  geo¬ 
metrical  precision  of  the  recording 
head.  Experimental  results  have 
fully  confirmed  this  prediction. 
Thus  far,  no  attempt  has  been  made 
to  construct  heads  to  a  maximum 
degree  of  precision,  yet  the  units 
have  consistently  yielded  exceed¬ 
ingly  low  values  of  amplitude  dis¬ 
tortion — in  some  cases  as  low  as  two 
percent. 

Audio  Applications 

Development  of  the  boundary-dis¬ 
placement  technique  has  been  aimed 
largely  toward  instrumentation  ap¬ 
plications.  Early  in  the  develop¬ 
ment.  a  few  brief  and  incomplete 
tests  were  made  of  an  audio  record¬ 
ing  system  based  on  this  technique. 
Despite  a  relatively  crude  recording 
head,  the  system  compared  sur¬ 
prisingly  well  with  a  supersonic- 
bias  system  of  good  quality,  both 
as  regards  dynamic  range  and  dis¬ 
tortion.  The  audio  recording  po¬ 
tentialities  of  the  technique  are 
undergoing  further  investigation. 

Both  the  a-c  bias  and  the  bound¬ 
ary-displacement  techniques  are 
characterized  by  low-amplitude  dis¬ 
tortion.  The  achievement  of  a  suffi¬ 
ciently  intense  a-c  bias  field  in  the 
medium  becomes  an  increasingly 
difficult  problem  as  signal  frequen¬ 
cies  are  increased  above  the  audio 
range,  particularly  under  noncon¬ 
tact  conditions.  The  a-c  bias  fre¬ 
quency  must  be  several  times  the 
highest  signal  frequency,  and  the 
iron  losses  in  the  recording  head 
under  these  conditions  commonly 
lead  to  prohibitive  power  require¬ 
ments  and  excessive  heating  of  the 
head  structure. 

Visible  Records 

By  immersing  a  boundary-dis¬ 
placement  recording  in  a  suspension 
of  carbonyl  iron  powder  in  alcohol, 
a  visible  display  of  the  recording 
current  can  be  obtained  because  the 
boundary  region  then  shows  clearly. 
Visible  records  of  this  kind  have 
been  produced  at  frequencies  up  to 
several  kilocycles.  The  principal 
limitation  on  frequency  appears  to 
be  the  rate  at  which  the  tape  may  be 


pulled  across  the  gap. 

Records  of  this  sort  were  of 
initial  interest  primarily  as  a  tool 
in  the  investigation  of  recording- 
head  design.  Beyond  this,  it  ap¬ 
pears  that  the  method  is  applicable 
in  general  to  problems  of  oscillog- 
raphy.  That  oscillograms  of  this 
kind  can  ever  equal  the  definition 
and  legibility  of  a  photographic 
record  is  improbable.  On  the  other 
hand,  the  relative  simplicity  and 
compactness  of  equipment,  the  ease 
and  certainty  of  operation,  and  the 
avoidance  of  photographic  process- 


FIG.  8 — Otcilloqraia  thowinq  modula¬ 
tion  duo  to  drum  occontricity  ior  bound- 
ary-dliplacomont  rocordlng.  with  cor- 
roapondlng  oocUIogram  ior  d-c  bias  ro- 
cording  on  samo  drum  shown  bolow  ior 
comporison 

ing  are  immensely  attractive  fea¬ 
tures. 

Both  the  recording  and  process¬ 
ing  materials  are  inexpensive  and 
readily  available.  It  is  po.ssible  to 
process  a  reel  of  tape  by  running  it 
continuously  through  a  proce.ssing 
bath,  thus  giving  a  visible  record  a 
few  seconds  after  recording.  The 
tape  may  be  wiped  clean  of  iron 
powder  and  reprocessed  at  will, 
or  the  powder  may  be  fixed  per¬ 
manently  by  adding  a  suitable 
binder  to  the  proce.ssing  bath.  In 
any  case,  the  record  may  be  re¬ 
played  magnetically  whenever  de¬ 
sired  for  electrical  reproduction; 
the  presence  of  the  iron  powder  has 
negligible  effect  on  the  played-back 
signal. 


To  summarize,  the  boundary-dis¬ 
placement  system  of  magnetic  tape 
recording  is  distinguished  by  the 
following  characteristics,  as  com¬ 
pared  with  intensity  magnetic-re- 
cording  systems. 

(1)  A  high  degree  of  amplitude 
linearity  is  achieved  which  is  wholly 
indeptendent  of  the  magnetization 
remanence  curve  of  the  medium. 

(2)  Maximum  signal  output  cor¬ 
responds  to  full  tape  saturation 
magnetization. 

(3)  Zero-signal  noise  output  is 
comparable  to  that  produced  by  a 
d-c  .saturation  wipe  of  the  tape. 

(4)  As  a  result  of  (2)  and  (3), 
the  dynamic  range  is  superior  to 
that  available  from  a  d-c  bias  sy.s- 
tem,  although  perhaps  somewhat 
inferior  to  that  of  a  high-quality 
supersonic  bias  system. 

(5)  Performance  is  not  critically 
dependent  upon  bias  level. 

(6)  Recorded  signal  modulations 
due  to  inhomogeneities  of  the 
medium  and  to  variations  in  gup 
medium  spacing  are  minimized. 

(7)  Problems  attending  the  pro¬ 
duction  of  a  high-frequency  bias 
field  in  the  medium  are  entirely 
avoided  (of  particular  importance 
when  the  frequencies  to  be  recorded 
are  high,  and  when  noncontact  re¬ 
cording  is  involved). 

(8)  Under  some  conditions  the 
recording  may  be  processed  very 
simply  to  yield  an  oscillographic  di.s- 
play  of  the  recording  signal. 

Development  of  the  system  h  is 
involved  a  number  of  persons.  In 
particular,  among  the  writer’s  asso¬ 
ciates,  credit  is  due  to  S.  M.  Rubens 
as  coauthor  of  the  concept  of  the 
boundary -displacement  magnetic 
record,  and  to  J.  W.  Hogan  and 
C.  \V’.  Fritze,  who  have  contributed 
heavily  to  the  reduction  of  the 
method  to  working  form.  In  addi¬ 
tion,  acknowledgement  is  due  to 
R.  Herr  and  W.  W.  Wetzel  of 
Minnesota  Mining  and  Manufactur¬ 
ing  Co.  for  advice  and  assistance  in 
evaluating  the  initial  attempt  at  an 
audio  version  of  the  boundary-dis¬ 
placement  system. 
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Carrier-frequency  system  permits  count  rates  up  to  100,000  per  second  with  2-mc  carrier. 
Power  consumption  of  <lecade  with  neon  ind’cators  aiul  no  tubes  and  no  diodes  is  only  one 
watt  due  to  reactive  nature  of  elements 
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OVERALL  RELIABILITY  in  an  auto¬ 
matic  computing  system  is 
equal  to  the  product  of  the  individ¬ 
ual  reliabilities  of  all  of  the  com¬ 
ponents  involved.  This  is  due  to  the 
fact  that  all  of  the  elements  are 
effectively  in  series.  Thus  a  chain 
of  ten  elements,  each  of  which  has 
90  percent  reliability,  produces  an 
overall  reliability  of  about  35  per¬ 
cent.  This  chain  is  not  nearly  as 
strong  as  its  weakest  link. 

Statistics  show  that  the  weakest 
link  in  a  high-speed  automatic 
computing  system  is  invariably  the 
vacuum  tube.  For  this  rea.son  a 
major  part  of  the  research  effort 
here  is  being  directed  toward  re¬ 
ducing  to  an  absolute  minimum  the 
number  of  vacuum  tubes  required 
for  each  computer. 

Diode  gating  has  been  utilized  to 
such  an  extent  that  virtually  all 
multiple  control  grid  gating  tubes 
have  been  eliminated.  An  analysis 
of  each  individual  computer,  how¬ 
ever,  shows  a  retiuired  number  of 


FcrrorMonanI  Ilip-IIopt  mounlad  on  octal-boM  pluqs  or*  shown  la  compUlo  throo- 
■109*  counlor  with  noon  indicators 


basic  stable  states.  In  practically 
all  high-speed  computers  these 
stable  states  are  supplied  by  vac¬ 
uum-tube  flip-flops.  These  flip- 
flops  must  not  only  maintain  their 
stable  states,  but  must  also  be  able 
to  deliver  sustained  power  to  their 
respective  diode  networks. 

Research  has  shown  the  possibil¬ 
ity  of  eliminating  even  these  last 
few  remaining  vacuum  tubes  from 


FIG.  I — Basic  circuit  and  currss  illuslrato  opsratinq  priacipla  oi  iarrorssonant  ilip-ilop 


computers,  at  lea.st  in  the  medium-  i 

speed  field.  One  device  which  has  ■ 

made  this  possible  is  the  Ferro-  I 

resonant  Flip-Flop.  I 

Ferroresonanee  f 

It  is  first  necessary  to  examine  1 

the  phenomenon  of  ferroresonance.  I 

Consider  the  circuit  of  Fig.  lA.  If 
the  frequency  and  the  voltage  of 
the  generator  are  properly  chosen,  a 
the  circuit  is  bistable;  that  is,  it 
has  two  stable  conditions  either  of  * 
which  it  can  maintain  indefinitely.  | 

To  explain  this  bistability  refer  * 
to  Fig.  IB.  Remember  that  L  is  an 
iron-cored  inductor  and  as  such  will 
suffer  a-c  saturation  over  at  least 
a  part  of  the  cycle  if  subjected  to 
a  sufficiently  strong  magnetomotive 
force.  This  saturation  results  in  a 
reduction  in  the  effective  inductance 
of  L.  In  fact,  changes  of  20  to  1  are 
quite  common  if  the  inductor  ia 
properly  constructed. 

A  certain  capacitance  C  has  been 


chosen  and  minus  X,  has  been 
plotted  on  the  same  graph  scale. 
Now  at  point  /,  the  values  of 
and  A',  are  equal  in  magnitude  and 
opposite  in  sign  so  that  the  circuit 
is  in  series  resonance  for  this  par¬ 
ticular  value  of  alternating  current. 
This  condition  has  been  named 
fcrroresonance  because  of  the  ferro¬ 
electric  nature  of  the  inductor  in¬ 
volved,  and  is  not  to  be  confused 
with  ferromagnetic  resonance 
which  occurs  in  magnetic  materials 
when  subjected  to  magnetomotive 
force  which  alternates  at  several 
thou.sand  megacycles. 

If  this  nonlinear  L  and  the  linear 
C  are  connected  in  series  as  shown 
in  Fig.  lA  and  the  alternating  cur¬ 
rent  is  increased,  the  E-I  curve  of 
Fig.  1C  will  be  obtained.  The  volt¬ 
age  across  L  and  C  will  first  rise, 
reach  a  maximum,  then  decrease  to 
a  value  near  zero  at  a  current  /». 
The  nearness  with  which  it  ap¬ 
proaches  zero  is  dependent  on  the 
losses  in  L  and  C.  After  /,  is  ex¬ 
ceeded,  the  voltage  across  L  and  C 
rises  in  a  normal  fashion.  It  should 
be  noted  that  before  I,  is  reached, 
the  circuit  is  inductive,  after  I,  it 
is  capacitive. 

Note  also  that  the  curve  shows  a 
negative-resistance  region.  Thus  if 
the  proper  operating  voltage  is 
chosen  and  the  value  of  R  is  small 
enough,  there  exists  two  possible 


stable  values  of  Ia-c.  one  at  M  char¬ 
acterized  by  low  current  and  high 
inductive  resistance,  and  one  at  N 
where  the  current  is  high  and  the 
circuit  is  slightly  capacitively  re¬ 
active. 

If  a  second  winding  were  applied 
to  the  core  of  inductor  L  in  Fig.  lA, 
it  should  be  possible  to  raise  the 
current  in  the  circuit  from  point  M 
to  point  N  by  the  application  of  a 
d-c  trigger  pulse  which  temporarily 
reduces  the  inductance  of  L  and 
allows  the  current  to  jump  to  point 
N  where  the  current  holds  since 
the  device  is  self  latching.  Notice 
that  the  trigger  pulse  could  be  of 
either  polarity  since  either  could 
accomplish  a  temporary  reduction 
in  L. 

Note  also  that  successive  pulses 
applied  to  the  same  winding  will 
not  return  the  current  to  point 
M  since  the  alternating  current 
flowing  is  sufficient  to  hold  L  in 
saturation.  Thus,  whereas  the  sim¬ 
ple  L-C  circuit  of  Fig.  lA  possesses 
the  bistability  necessary  for  flip- 
flop  applications  it  lacks  the  ability 
to  change  its  state  with  each  suc¬ 
cessive  applied  trigger  pulse.  For 
greater  flexibility  it  is  necessary  to 
resort  to  the  circuit  of  Fig.  2. 

Useful  Circuit 

In  this  circuit  the  reactance  of 
C.  is  so  chosen  that  one  and  only 


Bottom  Tlew  ol  throe-tta^o  binary  counter  employing  ferroreionant  flip-flops  illustrates 
extreme  simplicity 


one  L-C  combination  can  be  in  reso¬ 
nance  at  a  time.  If  both  should 
try  to  go  into  resonance,  the  volt¬ 
age  at  point  P  would  fall  so  low 
due  to  the  added  voltage  drop  across 
C,  that  neither  L,C.,  nor  L,C.  could 
have  sufficient  voltage  across  them 
to  maintain  resonance.  On  the 
other  hand  if  L,C,  and  L,C, 
should  both  try  to  go  out  of  reso¬ 
nance,  the  voltage  at  point  P  would 
rise  to  such  a  value  that  one  or  the 
other  should  be  forced  to  break 
down  and  go  into  resonance. 

When  connected  in  this  way, 
these  elements  are  somewhat  analo¬ 
gous  to  a  pair  of  gas  tubes  con¬ 
nected  in  parallel  through  a  high 
impedance  to  a  high  d-c  voltage. 
When  the  voltage  is  applied,  the 
voltage  across  the  gas  tubes  rises 
till  one  of  them  breaks  down.  Once 
this  happens  the  other  tube  will  not 
fire  because  its  striking  voltage  is 
greater  than  the  operating  voltage 
of  the  tube  already  lit. 

Getting  back  to  Fig.  2  it  is  obvi¬ 
ous  that  this  circuit  has  several  ad¬ 
vantages  over  that  of  Fig.  1.  It  is 
a  device  which  in  many  ways  re¬ 
sembles  its  vacuum-tube  counter¬ 
part.  It  has  two  inputs  and  two 
outputs,  one  output  being  always 
opposite  in  phase  to  the  other.  It 
is  a  balanced  system  in  that  it  al¬ 
ways  draws  the  .same  current  from 
the  a-c  supply. 


Pbotoqraph  shows  rslativs  six#  oi  flip- 
flop  and  ▼acuum-tube  squivalsnl 
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Farrotatonanc*  phanomanon  Is  adoptobla  to  ring  countar  circuits 


Assuming  that  LiCi  of  Fig.  2  is 
in  resonance,  a  pulse  applied  to  in¬ 
put  No.  2  will  cause  the  voltage  at 
P  to  drop;  this  causes  L,C,  to  go 
out  of  resonance  and  LJCt  to  go  into 
resonance.  Now  a  pulse  at  input 
No.  1  causes  the  reverse  action  to 
take  place.  This  type  of  flip-flop  is 
well  adopted  to  parallel-gated 
binary-counting  systems,  since  each 
element  is  capable  of  considerable 
power  gain  and  one  flip-flop  can 
drive  several  others  through  diode 
gates  without  drivers  being  neces¬ 
sary.  Such  flip-flops  are  capable  of 
performing  as  binary  counters,  ring 
counters  and  stepping  registers,  by 
using  suitable  diode  gating. 

If  a  single-input  flip-flop  is  de¬ 
sired,  inputs  1  and  2  of  Fig.  2  may 
be  tied  together  and  pulsed  simul¬ 
taneously.  When  this  is  done,  suc¬ 
cessive  trigger  pulses  will  cause  the 
flip-flop  to  change  its  state.  To  ex¬ 
plain  the  reason  for  this,  assume 
that  L,C,  is  resonant.  The  applied 
trigger  pulse  tends  to  drive  LjCt 
into  the  high-current  condition  re¬ 
sulting  in  a  drop  in  voltage  at  point 
P  Fig.  2.  This  causes  the  current 
in  L,C,  to  start  to  decrease. 

At  the  end  of  the  trigger  pulse 
the  voltage  at  P  increases  due  to 
the  fact  that  neither  LiC,  nor  LjC, 
is  in  true  resonance  at  this  instant. 
This  rise  in  voltage  forces  either 
L.C,  or  L,C,  to  go  into  resonance. 
Since  L,C,  was  decreasing  in  cur¬ 
rent  at  the  instant  the  trigger  pulse 
ended  and  L..C,  was  increasing,  the 
regenerative  nature  of  the  circuits 
assures  that  this  trend  be  continued 
and  that  L/7,  go  into  resonance  and 
that  L,C,  go  out  of  resonance. 

This  whole  action  takes  place  in  a 


period  equal  to  about  5  cycles  of  the 
applied  power  frequency.  This  cir¬ 
cuit,  like  all  single-input  flip-flop 
circuits,  is  more  critical  to  pulse 
width  than  the  parallel  gated  sys¬ 
tem.  It  is  not  however  as  critical  as 
might  be  thought  from  the  above 
description.  Typical  limits  for  re¬ 
liable  triggering  are  from  1  micro¬ 
second  to  4  microseconds  in  one  unit 
tested.  This  was  with  a  square 
pulse  of  30  volts  amplitude. 

Interstage  Coupling 

Figure  3  shows  a  typical  circuit 
for  a  two-stage  carry-type  binary 
counter  wherein  the  output  from 
the  first  stage  is  rectified  and  differ¬ 
entiated  to  form  a  trigger  pulse  for 
the  second  stage.  The  advantage 
of  this  type  of  counter  over  a  par¬ 
allel-gated  counter  is  that  it  re¬ 
quires  less  components. 

The  ferroresonance  phenomenon 


is  very  readily  adapted  to  ring 
counters  with  as  many  as  20  or 
more  elements  if  desired.  Thus  an 
input  pulse  stream  may  be  divided 
by  any  integer  1  through  20  or 
more  by  connecting  the  proper 
number  of  elements  in  the  ring. 
Figure  4  shows  a  typical  decade 
ring  which  requires  no  vacuum 
tubes  and  no  diodes.  The  nonlinear 
properties  of  thyrite  resistors  per¬ 
form  the  logical  gating. 

This  decade  lights  neon  lights  to 
indicate  the  count  and  requires  a 
total  a-c  power  input  of  about  1 
watt. 

The  low  power  consumption  of 
the  ferroresonant  flip-flops  is  due  to 
the  fact  that  almost  all  of  the  com¬ 
ponents  are  reactive  components 
and  therefore  do  not  consume 
power.  The  major  part  of  the 
power  consumed  is  due  to  the  cop¬ 
per  loss  in  the  coil. 
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Noise-Immune 


Impulse  noise  strung  enough  to  disturb  most  synehronizing  eireuits  is  rendered  innocuous 
by  a  single-tube  syne  clipper.  Noise  pulses,  distinguishable  from  desired  signals  by  their 
higher  peak  amplitude,  produce  no-output  and  no  residual  charge 
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TmI  pattarn  recaiTed  with  the  Irinqa  lock  control  Ml  lor  minimum  protection.  The 
noiM  eource  was  a  d-c  operated  huuer  inductively  coupled  to  the  antenna  terminal* 
through  an  attenuator 


Improvement  oi  teit  pattern  achieved  with  control  Mt  for  maximum  noixe  protection. 
For  both  lettings  oi  the  control  with  the  noise  source  turned  oil,  the  picture 
did  not  move 


ONE  of  the  main  weaknesses  of 
television  receivers  today  is 
poor  synchronization  of  the  picture, 
especially  in  fringe  areas. 

The  main  source  of  trouble  lies  in 
the  design  of  the  sync  clipper  that 
separates  the  synehronizing  in¬ 
formation  from  the  rest  of  the  de¬ 
tected  signal.  But  this  task  be¬ 
comes  exceedingly  difficult  when 
the  antenna  also  picks  up  local  in¬ 
terference  which  may  be  many 
times  stronger  than  the  signals  of 
the  distant  station. 

Engineers  have  been  increasing 
the  number  of  tubes  assigned  to  do 
the  sync-clipping  job  in  an  effort 
to  make  the  circuit  intelligent 
enough  to  reject  this  extraneous 
interference  and  accept  only  the 
legitimate  sync  information.  But 
with  the  pressure  of  lowering  costs, 
simpler  and  more  effective  methods 
have  been  eagerly  .sought. 

This  paper  de.scribes  circuits  cap¬ 
able  of  salvaging  a  maximum  of 
sync  information  under  severe  noise 
conditions,  using  no  additional 
tubes  and  only  a  few  judiciously 
placed  resistors. 

Sync  Clipper  Troubles 

It  will  be  necessary  to  touch 
briefly  on  the  design  considerations 
of  a  conventional  .sync  clipper  to 
understand  why  the  output  goes  to 
pieces  under  strong  impulse  noise 
conditions.  As  an  example  of  a 
typical  sync  clipper,  the  6BN6  gated 
beam  tube'  will  be  used  because  it 
will  pave  the  way  for  a  better  com¬ 
prehension  of  the  inner  workings  of 
the  noi.se-immune  sync  clippers  to 
be  described.  Practically  all  con¬ 
ventional  sync  clippers  are  subject 
to  the  same  troubles  and  for  the 
same  reasons. 

Figure  1  shows  the  6BN6  as  a 
conventional  sync  clipper.  The  out- 
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put  of  the  video  detector  has  an 
amplitude  of  around  2  volts  peak, 
with  negative  polarity.  If  the  video 
amplifier  has  a  sync  gain  of  20,  the 
composite  video  at  its  plate  will  be 
40  volts  peak,  with  the  syncs  posi¬ 
tive.  The  syncs  are  located  in  the 
upper  quarter  of  the  composite 
video  signal  and  may  be  .separated 
by  taking  a  slice  out  of  this  quarter. 

The  plate  of  the  video  amplifier  is 
coupled  to  grid  1  of  the  sync  clipper 
through  a  coupling  capacitor  and 
grid  leak.  The  values  of  these  two 
components  are  carefully  chosen  to 
fulfill  two  requirements.  The  lower 
clipping  point  is  e.stablished  by  the 
resistor  and  the  duty  cycle  of  the 
normal  signal,  and  the  capacitor 
must  be  large  enough  to  insure  the 
transfer  of  the  vertical  sync  infor¬ 
mation  with  a  minimum  of  distor¬ 
tion. 

Figure  2  shows  how  the  6BN6 
operates  as  a  conventional  sync 
clipper.  The  upper  quarter  of  the 
40-volt  video  amplifier  output  is 
shown.  The  upper  and  lower  slic¬ 
ing  points  are  shown  dotted.  This 
illustrates  the  fir.st  basic  fault  of 
>  the  conventional  sync  clipper — 
noise  pulses  are  treated  exactly  the 
same  way  as  sync  pulses.  They  are 
sliced  top  and  bottom,  and  their  full 
cross  .section  appears  in  the  sync 
output. 

One  additional  fact  pertains  par¬ 
ticularly  to  the  6BN6  tube — the 
curves  for  both  grid  and  plate  cur¬ 
rent  are  sharply  cut  off  and  become 
saturated  immediately.  In  contrast 
to  this,  the  corresponding  grid 
current  curve  for  an  ordinary  triode 
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or  pentode  will  continue  to  increase 
in  the  positive  grid  region.  It  was 
because  of  this  internal  grid  cur¬ 
rent-limiting  characteristic  that  the 
6BN6  was  used  as  a  sync  clipper  in 
Zenith  television  receivers  for  over 
two  years. 

The  .second  basic  trouble  with 
which  almost  all  conventional  sync 
clippers  are  afflicted  is  illustrated  in 
Fig.  3.  This  condition  is  known  as 
charging  up  of  the  coupling  capaci¬ 
tor  whenever  noise  pulses  are 
strong  enough  and  occur  frequently. 
Here  the  40-volt  positive-going  sig¬ 
nal  is  applied  to  grid  1  through  the 
large  coupling  capacitor. 

The  upper  and  lower  clipping 
levels  are  shown  together  with  their 
behavior  during  and  following  noise 
pulses.  After  the  first  noise  pulse, 
the  clipping  level  increases  because 
the  capacitor-charging  grid  current 
lasts  .several  times  longer  than  a 
horizontal  sync  pulse.  No  damage 
is  noticed  the  first  time,  but  after 
the  second  noise  pulse,  the  clipping 
level  has  increa.sed  enough  to  cut 
the  sync  output  in  half.  After  the 
third  noise  pulse,  the  syncs  are 
stripped  for  quite  a  few  horizontal 
periods.  When  stripped  syncs  are 
fed  to  the  horizontal  sweep  system 

Thiff  article  in  baaed  on  a  paper,  pre¬ 
sented  at  the  1951  National  FHectronlcs 
Conference,  which  will  appear  In  the  .VKC 
Croceedinffs. 


of  a  television  receiver  the  result 
will  usually  be  a  tearing  in  portions 
of  the  picture  or  a  squirming  mo¬ 
tion — depending  upon  the  time  con¬ 
stants  and  circuits  used  for  auto¬ 
matic  frequency  control. 

A  triode  or  pentode  sync  clipper 
reacts  much  more  violently  to  ex¬ 
traneous  noise  pulses  than  the 
6BN6  because  of  the  rising  grid 
current  characteristic  of  such  tubes. 

In  addition  to  the  damage  done 
by  .sync  stripping,  the  output  of 
practically  all  conventional  sync 
clippers  contains  the  noise  pulses 
themselves  in  full  strength.  Such 
pulses  are  likely  to  cause  rolling  and 
bouncing  of  the  picture  since  they 
readily  penetrate  the  integrator  and 
can  trigger  the  vertical  sweep  gen¬ 
erator  prematurely. 

Noise-Immune  Circuits 

Figure  4  shows  a  sync  clipper 
which  offers  a  great  improvement 
in  performance  over  conventional 
.sync  clippers.  This  circuit  is  e.ssen- 
tially  the  .same  as  that  shown  in 
Fig.  1,  except  for  the  addition  of  a 
diode,  a  few  resistors  and  a  nega¬ 
tive  bias  .source.  The  object  here  is 
to  .separate  all  noise  pulses  whose 
amplitude  is  greater  than  that  of 
the  sync  tips,  and  then  to  apply 
these  separated  pulses  to  the  second 
control  grid  of  the  conventional 
sync  clipper  just  described.  This 
grid  has  limiting  characteristics 
similar  to  those  of  the  first  control 
grid,  and  is  available  as  a  gating 
grid. 

If  the  separated  negative-polarity 
noi.se  pulses  are  applied  to  the  gat- 


FIG.  1 — Convantional  typt  lync  clippar  FIG.  2— Operotlnq  charactaritlici  oi  the  FIG.  3— Behavior  oi  the  conTanllonal  circuit 
using  6BN6  galad-beam  lube  circuit  In  Fig.  1  burdened  with  impulse  noise 
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ing  grid,  the  output  current  is  cut 
off  as  long  as  the  noise  pulse  ampli¬ 
tude  exceeds  that  of  the  sync  tips  by 
a  sufficient  margin.  The  undesired 
noise  pulses  therefore  disappear 
from  the  sync  output. 

The  plate  of  the  diode  has  a  de¬ 
lay  bias  equal  to  the  sync  tip  ampli¬ 
tude,  so  the  diode  will  conduct  only 
when  its  cathode  goes  more  strongly 
negative  than  the  sync  tips.  When 
this  happens,  negative-going  pulses 
appear  at  the  plate  and  are  passed 
directly  to  the  gating  grid. 

This  circuit  is  very  effective  in 
avoiding  one  of  the  two  basic 
troubles  of  conventional  sync  clip¬ 
pers;  Its  output  contains  no  false 
sync  information,  and  if  the  re¬ 
ceiver  has  stable  horizontal  and  ver¬ 
tical  sweep  systems,  this  improved 
sync  clipper  will  give  very  good 
service.  However,  the  second  basic 
trouble,  charging  up  of  the  coupling 
capacitor,  still  remains. 

It  is  possible  to  eliminate  the 
diode  noise  separator  from  the  cir¬ 
cuit  just  described  without  any 
sacrifice  of  noise  immunity  by 
shorting  the  diode,  and  removing 
the  negative  bias  source  together 
with  its  series  feed  resistor.  In 
this  case,  the  second  control  grid 
is  biased  positively  to  place  the  sync 
tips  at  the  upper  knee  of  the  plate 


current  curve  so  that  the  composite 
video  will  fall  into  the  saturated  re¬ 
gion.  This  compresses  the  video 
and  sync  tips,  but  noise  pulses  of 
greater  amplitude  than  the  sync 
tips  cut  off  the  plate  current  and 
thus  suppress  the  output  for  the 
duration  of  the  noise  pulse,  just  as 
in  the  previous  circuit. 

Improved  Circuit 

Figure  5  shows  an  improved 
version  of  the  noise-immune  sync 
clipper  which  retains  all  advantages 
of  the  circuits  previously  described, 
but  which  also  overcomes  the  second 
trouble  of  most  sync  clippers: 
charging  up  of  the  coupling  capac¬ 
itor  on  extraneous  noise  pulses  is 
prevented.  This  circuit  is  of  great 
practical  interest. 

The  main  difference  between  this 
circuit  and  the  preceding  one  ap¬ 
pears  to  be  that  the  connections  to 
the  two  control  grids  have  been  in¬ 
terchanged.  It  has  been  known  for 
some  time  that  very  good  sync  clip¬ 
ping  is  possible  with  either  control 
grid  of  the  6BN6  gated  beam  tube, 
but  the  change  has  a  profound 
effect. 

Figure  6  .shows  how  each  element 
of  the  sync  clipper  helps  to  achieve 
the  desired  noise  immunity.  Grid 
2,  the  gating  grid,  is  biased  posi¬ 
tively  so  that  the  sync  tips  fall  at 
the  knee  of  its  plate  current  curve. 
Space  current  is  cut  off  by  any 
noise  pul.se  of  sufficient  amplitude. 

In  the  absence  of  noise  pulses, 
the  electron  beam  reaches  the 
second  control  grid.  Normally, 
when  this  second  grid  goes  positive 
during  sync  pulses,  some  electrons 
flow  into  the  coupling  capacitor  to 
1  recharge  it  and  maintain  normal 
bias.  But  with  noise  gating  applied 
;  to  the  first  grid,  a  neat  hole  is  cut 


into  the  beam  current  for  the  dura¬ 
tion  of  each  noise  pulse  and  the 
supply  of  electrons  available  for 
charging  the  second  grid  is  denied 
it  every  time  a  damaging  noise 
pulse  arrives  at  the  video  detector. 

Thus  we  see  that  this  circuit  elim¬ 
inates  the  noise  pulses  from  the 
sync-clipper  output,  and  at  the  same 
time,  prevents  the  coupling  capaci¬ 
tor  from  charging  up  on  noise 
pulses  and  stripping  the  syncs.  The 
improvement  made  by  the  substitu¬ 
tion  of  this  circuit  over  conven¬ 
tional  sync  clippers  is  really  im¬ 
pressive,  especially  under  the  most 
adverse  conditions  of  impulse  noise 
and  signal  strength.  With  such  a 
sync  clipper  the  picture  just  stands 
still. 

Operating  Characteristic 

The  video  amplifier  forms  an 
integral  part  of  this  noise-immune 
sync  clipper,  and  a  composite  oper¬ 
ating  characteristic  of  the  entire 
system  proves  instructive.  The 
curves  given  in  Fig.  7  show  the 
sync-clipper  plate  current  plotted 
against  the  video  detector  output. 
If  it  seems  odd  to  have  a  negative¬ 
going  signal  producing  plate  cur¬ 
rent  in  a  tube,  it  should  be  remem¬ 
bered  that  the  detector  output  is 
amplified  in  the  video  stage  and  re¬ 
versed  in  polarity  before  being 
applied  to  the  second  grid  of  the 
sync  clipper. 

Let  us  follow  a  noise  pul.se  and 
trace  out  the  composite  operating 
characteristic.  At  the  starting 
point  the  detector  output  is  zero, 
grid  one  is  biased  positively,  say 
two  volts,  and  the  beam  current  is 
maximum,  but  the  plate  current  is 
zero  because  grid  two  is  biased 
beyond  cutoff.  As  the  pulse  applied 
to  grid  one  increases  in  the  negative 


FIG.  5 — ImproTcd  Tvnlon  oi  th*  nolM- 
inunun*  lyne  clipper 


FIG.  6 — Behorlor  oi  tho  circuit  in  Fiq.  5 
burdonod  with  impuUo  noiio 


FIG.  7 — Compoiilo  oporatinq  charactor- 
Utk  oi  tho  noiso-immune  circuit 
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direction,  the  amplified  pulse  ap¬ 
plied  to  grid  two  increases  more 
rapidly  in  the  positive  direction. 

As  these  grid  potentials  continue 
to  increase  in  their  respective 
directions,  the  plate  current  will 
suddenly  go  to  saturation  as  it 
describes  the  portion  of  the  char¬ 
acteristic  labeled  “grid  2  cut  off” 
in  Fig.  7.  The  pulse  continues  to 
move  in  the  negative  direction  for 
another  volt  or  so  and  then  the 
plate  current  again  suddenly  falls 
to  zero  after  the  “grid  1  cut  off" 
portion  of  the  characteristic  is 
reached.  For  the  on  time  of  the 
rest  of  the  pulse,  there  is  no  plate 
current  until  the  pulse,  on  its  way 
down,  crosses  first  the  same  “grid  1 
cut  off”  curve  and  fla.shes  through 
the  saturated  plate  current  region, 
and  past  the  “grid  2  cut  off”  curve. 

The  bias  adjustment  on  the  first 
control  grid  controls  the  flat,  satu¬ 
rated  portion  of  the  composite  char¬ 
acteristic.  When  this  adjustment 
is  set  for  minimum  noise  immunity, 
the  gating  grid  must  be  biased 
sufficiently  positive  that  even  the 
largest  noise  pulses  hardly  reach 
the  “grid  1  cut  off”  curve.  This  ad¬ 
justment  is  made  by  turning  the 
series  rheostat  (Fig.  5)  to  zero, 
thus  leaving  only  the  series  limiting 
resistor  from  plus  150  volts  to  the 
gating  grid.  The  resistance  of  the 
rheostat  may  now  be  increased  until 
.one  of  two  things  happen.  Either 
adequat"  noise  protection  is 
achieved,  or  the  flat,  saturated 
portion  of  the  curve  is  reduced  to 
the  point  where  the  sync  tips  poke 
into  the  “grid  1  cut  off”  curve  and 
thereby  cause  a  reduction  in  the 
amnlitude  of  the  sync  output. 

This  composite  characteristic  of 
the  noise-immune  sync  clipper 
shows  how  the  amplitude  of  the 


FIG.  8 — Comprassion  oi  ridto  portion  oi 
doloctor  output  by  grid  •erioi  rMiator 


signal  at  the  video  detector  deter¬ 
mines  whether  or  not  an  output 
pulse  is  produced — if  the  video  sig¬ 
nal  extends  only  into  the  flat  por¬ 
tion,  normal  sync  output  obtains. 
But,  if  the  amplitude  is  sufficiently 
larger,  the  output  is  withheld.  An 
operating  characteristic  of  this  sort 
has  been  called  an  aperture  char¬ 
acteristic.  In  principle  it  is  not  new 
to  the  art.  But  none  of  the  older 
circuits  seem  to  approach  the  econ¬ 
omy  and  effectiveness  of  the  cir¬ 
cuits  described  in  this  paper. 

Preferred  Tube 

In  searching  for  the  most  eco¬ 
nomical  tube  to  use  for  the  noise- 
immune  sync  clipper  without  any 
sacrifice  in  performance,  the  6BE6 
(pentagrid)  was  examined.  This 
tube  has  a  first  control  grid  charac¬ 
teristic  altogether  different  from 
that  of  the  gated  beam  tube.  The 
grid  current  keeps  increasing  as  the 
grid  goes  more  positive ;  it  does  not 
saturate  at  low  positive  potentials 
like  the  6BN6.  Therefore,  another 
means  mudt  be  used  to  compress  the 
video  and  sync  tips  in  the  signal 
applied  to  the  first  control  grid. 

Good  compression  may  be  ob¬ 
tained  by  means  of  a  series  resistor 
in  the  grid  circuit,  because  for  posi¬ 
tive  grid  potentials  the  grid  cur¬ 
rent  increases  so  rapidly.  For  the 
negative  portions  of  the  applied 
signal  where  no  grid  current  flows, 
there  is  no  compression  and  the 
space  current  is  cut  off  almost  as 
abruptly  as  for  the  gated  beam 
tube.  An  idea  of  the  degree  of  com¬ 
pression  which  may  be  obtained  by 
this  means  is  shown  in  Fig.  8.  Here 
the  operation  without  a  grid  limit¬ 
ing  resistor  is  represented  by  the 
straight  line  while  the  curve  repre¬ 
sents  operation  with  the  resistor 


FIG.  9 — ComprMiion  choradniatlca  ol 
UirM  tub*  typM 
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inserted.  When  the  first  control 
grid  is  positively  biased  so  the  sync 
tips  are  placed  at  the  onset  of  grid 
current,  the  compression  of  the 
video  and  sync  tips  is  nearly  as 
complete  as  with  the  6BN6  tube. 

Figure  9  shows  plots  of  the  rela¬ 
tive  compression  characteristics  of 
the  6BN6  gated  beam  tube,  the 
6BE6  pentagrid  type  tube,  and 
the  6AS6  pentode.  Each  small  di¬ 
vision  of  the  abscissa  is  one  volt, 
and  it  is  apparent  that  for  the  grid 
series  and  plate  load  resistors  given, 
the  6BN6  and  the  6AS6  tubes  have 
about  twice  as  sharp  a  cut  off  in 
the  first  grid  as  the  6BE6 — one  volt 
versus  two  volts.  However,  the 
performance  of  the  6BE6  in  a  tele¬ 
vision  set  is  so  close  to  that  ob¬ 
tained  with  the  6BN6  that  when 
impulse  noise  is  applied  it  is  diffi¬ 
cult  to  distinguish  between  the  two 
tubes.  The  more  economical  6BE6 
is  therefore  used  in  the  noise- 
immune  sync  clipper. 

This  circuit,  known  as  the 
Fringelock  and  used  in  the  current 
production  of  Zenith  television  re¬ 
ceivers,  is  shown  in  Fig.  10.  The 
sync  pulses  appearing  at  the  output 
are  of  negative  polarity  and  have 
an  amplitude  of  approximately  25 
volts.  They  are  used  without 
further  amplification  to  synchro¬ 
nize  the  horizontal  and  vertical 
sweep  systems  of  the  receiver. 

The  Fringelock  system  was  con¬ 
ceived  and  developed  jointly  by 
Robert  Adler  and  the  author  in  the 
Research  Laboratories  of  Zenith 
Radio  Corporation.  Thanks  are  due 
to  J.  C.  Spindler,  W.  J.  Stroh,  and 
L.  J.  Metevier,  who  conducted  num¬ 
erous  field  tests  and  assisted  in 
adapting  the  system  for  use  in 
production. 

Reference 
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End  view  of  GE  oscillograph  showing  strro  drivo  chassis  on  shsli 


IN  VIBRATING-REED  oscillographs, 
a  mirror  assembly  (either  of  the 
oscillating  or  the  rotating  type) 
must  be  operated  in  synchronism 
with  the  input  signal  to  view  the 
wave  shape  of  this  signal  on  a 
ground-glass  screen.  The  mirror 
assembly  must  be  driven  at  a  con¬ 
stant  speed  so  that  the  motion  of 
the  light  beam  imparted  by  it  can 
be  synchronized  with  the  motion 
of  the  light  beam  due  to  the  gal¬ 
vanometer  mirror  movement. 

Ordinarily,  a-c  motors  are  u.sed 
to  drive  such  mirror  assemblies, 
and  are  designed  to  operate  at 
speeds  corresponding  to  frequencies 
of  one-half,  one-fourth,  or  some 
lesser  fraction  of  the  input  signal, 
allowing  the  viewing  of  one,  two, 
or  more  complete  cycles  of  the 
signal. 

In  the  modification  of  a  gal¬ 
vanometer  of  the  oscillating  mirror 
type,  it  was  desired  to  operate  the 
mirror  assembly  over  a  two-to-one 
speed  range,  with  gradual  adjust¬ 
ment  of  motor  speed.  The  original 
oscillograph  motor,  an  a-c  type 
operating  at  1,800  rpm  only,  was 
equipped  with  a  .semicircular  shut¬ 
ter  to  block  out  the  light  source 
for  half  of  each  revolution.  It  was 
also  coupled  to  the  mirror  assembly 
to  impart  a  linear  sweep  to  the 
light  beam,  the  shutter  serving  to 
block  out  the  return  sweep. 

The  requirement  of  variable 
speed  suggested  that  a  d-c  motor 
be  u.sed  in  this  modification,  but 
such  a  motor  does  not  run  at  ab¬ 
solutely  constant  speed  even  though 
motor  voltage  is  held  constant. 
Slight  variations  in  friction,  heat- 
in"  and  windage  cause  the  motor 
speed  to  change  gradually  and  con¬ 
tinuously,  preventing  synchroniza¬ 
tion.  However,  if  the  motor  field 

This  work  was  done  as  an  undergraduate 
thesis  proje<*t  at  the  I’niversity  of  Cin¬ 
cinnati. 


voltage  is  held  constant,  the  motor 
is  highly  .sensitive  to  changes  in 
armature  current.  Therefore  a 
servomechanism  was  required  that 
would  have  as  its  error  signal  the 
discrepancy  between  actual  speed 
and  desired  (synchronous)  speed. 

Shutter  Modulation 

As  indicated,  the  oscillograph 
was  provided  with  a  vibrating- 
mirror  assembly,  and  equipped  with 
a  shutter  to  block  out  the  light 
beam  during  the  return  sweep.  In 
later  models  a  rotating  mirror  is 
used,  making  the  shutter  unneces- 
-sary.  In  this  modification,  the 
shutter  can  be  used  advantageously 
for  another  purpose.  A  phototube 
is  placed  within  the  housing  of  the 
oscillograph,  and  is  struck  by  the 
light  beam  during  the  half-revolu¬ 
tion  that  the  shutter  allows  light  to 
enter  the  housing. 

The  output  of  this  phototube  is  a 
.square  wave  having  a  frequency  /_ 
identical  with  the  speed  of  the 
shutter.  The  differentiation  of  this 
square  wave  produces  a  pulse 


voltage,  alternately  positive  and 
negative,  and  having  this  same  fre¬ 
quency. 

Since  the  frequency  of  the  input 
signal  to  be  observed  dictates  the 
true,  or  synchronous,  speed  at  which 
the  motor  should  operate,  the  pul.se 
voltage  should  be  made  to  have  a 
frequency  exactly  one-half  that  of 
the  input  signal  voltage.  This  situa¬ 
tion  is  then  analogous  to  the 
original  conditions  of  30  cps  for 
the  motor  and  line  frequency  of 
60  cps  for  the  input  signal. 

The  input  signal  is  used  to 
trigger  a  .sawtooth  oscillator,  pro¬ 
ducing  one  sawtooth  wave  per 
cycle  of  input  signal  voltage,  both 
having  a  fretiuency  /,.  The  positive 
and  negative  pulses  produced  by 
the  differentiation  of  the  phototube 
output  are  added  to  this  .sawtooth 
voltage.  If  the  motor  is  operating 
at  its  synchronous  speed,  this  addi¬ 
tion  will  superimpose  a  positive 
pulse  on  alternate  sawtooth  waves, 
and  a  negative  pulse  will  appear 
on  the  remaining  sawtooth  waves, 
every  pulse  appearing  at  the  .same 


128 


April.  1952  — ELECTRONICS 


for  Oscillograph  Motor 

Direct-current  drive  motor  is  held  at  constant  speed  when  error-signal  spikes  superimposed 
on  sawtooth  pulses  remain  fixed.  Principle  used  to  extend  useful  range  of  mirror  oscillo¬ 
graph  between  50  and  250  cps  can  he  applied  to  other  industrial  control  problems 


point  on  the  sawtooth  slope.  Con¬ 
sidering  only  the  positive  pulses 
and  the  sawtooth  wave,  it  can  be 
seen  that,  as  long  as  the  motor 
speed  remains  constant,  the  peak 
value  of  the  sum  will  also  remain 
constant,  as  shown  in  Fig.  lA. 

On  the  other  hand,  if  the  motor 
speed  begins  to  decrease,  because 
of  variations  in  source  voltage  or 
any  of  the  other  factors  that  tend 
to  prevent  a  d-c  motor  from  run¬ 
ning  at  absolutely  constant  speed, 
the  pulses  will  begin  to  spread  apart 
at  the  instant  of  speed  change.  The 
first  positive  pulse  appearing  after 
the  speed  change  commences  will 
be  at  a  different  instant  during  the 
sawtooth  cycle,  and  will  be  forced 
to  appear  higher  on  the  slope. 

The  second  positive  pulse  will 
appear  even  higher,  the  third 
higher  still,  and  so  on.  Further¬ 
more,  the  more  extreme  the  speed 
change,  the  more  rapid  will  be  the 
increase  in  the  peak  value. 

Conversely,  if  the  motor  speed 
begins  to  increase,  the  pulses  will 
begin  to  appear  closer  together. 
The  second  positive  pulse  will  ap¬ 
pear  lower  on  the  slope,  the  third 
lower  still,  and  so  on,  causing  the 
peak  value  to  decrease.  This  action 
can  be  readily  understood  by  refer¬ 
ring  to  Fig.  IB  for  motor  speed 
increase,  and  Fig.  1C  for  motor 
speed  decrease.  In  Fig.  1  the  dis¬ 
crepancy  has  been  exaggerated  in 
order  to  emphasize  the  change  in 
peak  value.  Thus  there  is  produced 
a  control  voltage  (F„  the  peak  value 
of  sawtooth  plus  positive  pulse) 
which  varies  immediately  with  any 
diftcrepancy  in  motor  speed. 

Motor  Corttrol 

Shown  schematically  in  Fig.  2 
is  the  motor-control  circuit,  which 
is  patterned  after  a  voltage-regu¬ 
lated  power-supply  circuit.  The  d-c 


motor  used  in  this  modification  was 
a  40-volt,  1/90  hp  type,  requiring 
100  to  150  ma  of  armature  current 
for  the  range  desired.  For  con¬ 
trolling  this  current  a  6AS7  is  used 
with  both  triodes  in  parallel.  The 
grid  voltage  on  the  6AS7  is  pro¬ 
duced  by  the  current  in  a  150K 
resistor,  the  plate  resistor  of  half 
a  6SL7  acting  as  an  amplifier.  The 
remaining  half  of  this  tube  serves 
as  a  cathode  follower. 

As  the  control  voltage  V,  rises 


nol  Is  axactly  donbU  tha  iraqvsncy 
oi  tha  thnttar.  Tha  raaolloat  oontrol 
▼oltaqa  V,  la  consKml.  At  (B)  ii  Is 
BIOTS  thoa  doublo  Imi  V,  is  iaeroasinq. 
At  (C)  ft  is  last  than  doubls  tm.  caosinq 


V,  to  dscrsoso 


FIG.  2 — Basic  inotoc.coBtrol  circuit  is 
■IjBilai  to  Toltaqo-rsquiatsd  powsr 
supply 


owing  to  slight  decrease  in  motor 
speed,  the  cathodes  of  both  halves 
of  the  6SL7  also  rise,  due  to 
cathode-follower  action. 

However,  the  grid  of  the  am¬ 
plifier  half  of  this  tube  is  held  at 
a  constant  potential  of  37.5  volts 
by  the  VR75  tube  and  the  voltage- 
divider  network  (two  lOOK  re¬ 
sistors  and  one  l-^ii  capacitor). 
When  the  cathode  of  this  half  rises, 
there  is  less  plate  current  in  the 
150K  resistor.  The  grid  voltage  of 
the  6AS7  decreases  (becomes  more 
positive),  and  more  current  flows 
into  the  armature,  returning  its 
speed  to  the  proper  value. 

Should  the  motor  speed  exceed 
this  value,  V.  then  begins  to  de¬ 
crease,  reversing  the  steps  outlined 
above,  and  allowing  less  current  to 
reach  the  armature.  Hence,  by 
utilization  of  the  sawtooth  voltage, 
the  pulse  voltage,  and  the  circuit 
of  Fig.  2,  an  extremely  sensitive 
servomechanism  is  provided  to  re¬ 
turn  the  motor  speed  to  its  true  or 
synchronous  value. 

Moreover,  by  this  means  of 
motor-speed  control,  if  the  fre¬ 
quency  of  the  input  signal  is 
changed,  the  frequency  of  the  saw¬ 
tooth  voltage  is  also  changed,  and 
the  motor  speed  is  corrected  to  the 
new  synchronous  value. 

Practical  Control  Unit 

The  actual  means  of  utilizing  the 
principles  outlined  above  can  be 
understood  by  reference  to  Fig.  3, 
a  complete  schematic  diagram  of 
the  servomechanism  circuit.  The 
input  signal  is  applied  to  one  grid 
of  a  6SL7,  which  provides  two 
stages  of  amplification,  the  first  a 
cathode-bias  amplifier,  the  second 
an  overdriven  zero-bias  amplifier. 

These  two  stages  provide  a  large 
positive  pulse  across  the  330K  re¬ 
sistor  regardless  of  the  wave  shape 
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of  the  input  signal.  This  pulse  is  a  6SN7.  The  positive  pulses  ap- 
next  applied  to  the  grid  of  a  2050  pearing  across  the  5K  resistor  are 
thyratron,  biased  by  a  divider  net-  clipped  to  a  constant  value  by  means 
work  supplied  from  B-f-.  The  plate  of  half  a  6H6  (B).  No  clipping 
of  the  2060  is  fed  by  another  bias  is  required,  since  the  tube  re¬ 
divider  network  from  B+,  and  the  sistance  is  sufficient  to  yield  a  suit- 
tube  acts  as  a  relaxation  sawtooth  able  peak  value  of  the  positive 
oscillator,  producing  a  sawtooth  pulses  and  to  assure  a  relatively 
voltage  of  input  signal  frequency  constant  peak  value  at  any  fre- 
across  the  0.25-|j.f  capacitor.  quency. 

The  phototube  that  provides  the  These  positive  pulses  are  then 
motor  speed  intelligence  is  a  929  applied  to  the  primary  side  of  a 
high-vacuum  type  mounted  inside  l-to-3  audio  interstage  transformer, 
the  oscillograph  housing.  The  out-  with  the  sawtooth  voltage  placed  in 
put  appearing  across  the  1-megohm  series  with  the  secondary  winding, 
resistor  is  a  square  wave  having  The  combination  of  the  sawtooth 
the  frequency  of  the  rotation  of  the  and  pulses  are  then  coupled,  by 
shutter.  means  of  a  6J5  cathode  follower 

This  square  wave  is  fed  into  two  stage,  to  the  plate  of  the  second 
stages  of  amplication,  performing  half  of  the  6H6  (A).  This  half 
as  outlined  in  the  preceding  para-  acts  as  a  peak-sensitive  rectifier, 
graph,  except  that  the  tube  u.sed  is  charging  the  0.12  (or  the  0.12  plus 
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nc.  3 — Complal*  terromechanUm  used  to  synchronixa  mirror-sweap  motor  with 
input  signal  continuously  from  50  to  100  cps.  Operation  is  also  possible  irom  100 
to  250  cps 


0.05)  ixf  capacitor  to  the  peak  value 
of  the  combination,  thus  producing 
the  control  voltage  V.  described 
earlier. 

It  will  be  noted  that  a  multi¬ 
position  range  switch  is  used  in 
several  parts  of  the  circuit.  In  the 
input  signal  stage,  this  switch  has 
one  position  that  is  connected 
directly  to  hn  available  filament 
winding  of  the  power  transformer 
of  the  power-supply  circuit.  This 
furnishes  an  interna]  signal  of  line 
frequency  and  permits  the  control 
circuit  to  function  at  this  one  fre¬ 
quency  without  the  use  of  an  ex¬ 
ternal  voltage  source.  For  other 
frequencies  within  the  appropriate 
ranges  provided  by  the  different 
positions,  the  external  voltage 
source  applied  to  the  galvanometer 
input  terminals  must  also  be  ap¬ 
plied  to  the  input  signal  terminals. 

In  the  sawtooth  output  stage, 
this  range  switch  adjusts  the  am¬ 
plitude  of  the  generated  sawtooth 
voltage  to  the  optimum  value  for 
most  satisfactory  operation.  One 
position,  with  suitable  values  of  re¬ 
sistance,  must  be  used  for  the  lower 
frequencies,  while  the  other  irosi- 
tions  can  be  used  with  a  second  set 
of  resistors. 

Optimum  Capacitance 

In  the  peak-sensitive  rectifier 
stage,  this  range  switch  performs 
a  dual  function.  It  switches  in  the 
optimum  value  of  capacitance  re¬ 
quired  to  produce  the  proper  time 
constant  in  the  R-C  circuit  of  the 
diode  cathode,  thus  allowing  the 
capacitor  to  charge  quickly  enough 
to  respond  to  very  minor  discrepan¬ 
cies  in  motor  speed,  but  not  so 
quickly  that  the  motor  becomes  un¬ 
stable. 

The  range  switch  also  connects 
in  four  different  1-megohm  poten¬ 
tiometers,  allowing  individual  .ad¬ 
justment  of  the  output  value  of  V.. 
The  pulses  that  represent  motor- 
speed  intelligence  have  a  constant 
amplitude,  but.  because  of  the  de¬ 
sign  of  the  sawtooth  generator, 
the  sawtooth  waves  do  not.  At  low 
frequencies,  these  waves  have  a 
relatively  high  amplitude  that  di¬ 
minishes  at  the  higher  frequencies, 
since  the  0.25-;jif  capacitor  has  less 
and  less  time  during  which  to 
charge.  Thus  the  output — the  peak 
value  of  the  combination — must  be 
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diminished  at  the  lower  frequencies 
for  satisfactory  results. 

The  operation  of  this  oscillo¬ 
graph  requires  a  d-c  bus  for  ener¬ 
gizing  the  field  of  the  galvanometer. 
Rather  than  supply  the  current 
for  motor  operation  by  electronic 
means,  the  d-c  bus  is  used  to  pro¬ 
vide  current  for  both  motor  arma¬ 
ture  and  motor  field.  A  750-ohm 
resistor  in  series  with  120  volts 
provides  the  proper  value  of  current 
to  the  motor  field,  while  a  lOK 
resistor  provides  the  necessary  drop 
from  240  volts  to  75  volts  required 
across  the  VR75  tube.  Two  lOOK 
resistors  and  a  1.0-;if  capacitor 
form  a  divider  network  to  hold  the 
grid  of  the  amplifier  half  of  the 
6SL7  at  a  constant  37.5  volts. 

The  motor  must  be  operated  at 
the  correct  speed  long  enough  for 
the  control  voltage  to  become  a 
constant.  A  portion  of  this  control 
voltage  is  provided  by  the  rotation 
of  the  motor.  With  the  motor  at 
standstill,  some  separate  starting 
means  is  necessary.  Such  means  is 
provided  by  the  resistor-potentio¬ 
meter  combination  that  is  supplied 
by  the  regulated  potential  of  the 
VR75  tube.  The  3K  potentiometer 
in  this  portion  of  the  circuit  is  con¬ 
tained  in  a  conveniently  located 
control  box,  containing  also  a  spdt 
switch.  With  this  switch  in  the 
start  position,  an  auxiliary  voltage 
V.  is  available  that  can  be  easily 
varied  to  such  value  that  the  re¬ 
mainder  of  the  series-control  circuit 
will  cause  the  motor  to  run  exactly 
at  synchronous  speed.  The  detec¬ 
tion  of  the  true  synchronous  speed 
,  may  appear  difficult,  but  in  reality 
is  not. 

Synchronous  Operation 

With  the  galvanometer  suitably 
energized,  the  shutter  turning,  and 
the  mirror  assembly  vibrating,  the 
operator  of  the  oscillograph  ob¬ 
serves  a  variety  of  patterns  on  the 
ground-glass  screen  that  resemble 
those  on  a  cathode-ray  oscilloscope 
screen.  When  the  motor  reaches 
synchronous  speed,  these  patterns 
resolve  into  one  single  cycle  of  the 
input  signal.  At  this  moment,  the 
operator  knows  that  the  pulses  have 
a  frequency  exactly  one-half  that 
of  the  sawtooth  wave.  Consequently 
the  peak  value  of  the  combination 
that  determines  the  control  voltage 


Balt  drlva  couplaa  motor  to  MmiciTcular  ahuttar  and  to  mirror  com 


Phototuba  mounting  on  door  that  givas  accasa  to  tha  oaciilograph  prisma 


V.  is  a  constant.  The  operator  then 
switches  the  spdt  switch  to  the  lock 
position  and  allows  the  servo¬ 
mechanism  to  assume  control  of 
the  motor  speed. 

The  motor  armature  is  provided 
with  two  more  features  that  should 
be  explained.  A  IK  resistor  con¬ 
nected  directly  across  the  armature 
terminals  provides  dynamic  braking 
action,  smoothing  out  the  instability 
that  results  when  the  armature  cur¬ 
rent  is  abruptly  decreased,  as  it  is 
when  the  motor  speed  has  momen¬ 
tarily  surged  ahead.  Tripping 
voltage  for  overvoltage  contactor 
K,  is  adjusted  to  prevent  the  motor 
from  running  at  excessive  speeds. 


The  B-f  circuit  is  of  the  conven¬ 
tional  full-wave  rectifier  type,  using 
a  choke-input  filter.  The  use  of  d-c 
bus  voltages  for  the  high-current 
requirements  diminishes  the  cur¬ 
rent  required  from  this  circuit. 

By  the  use  of  this  servomechan¬ 
ism  circuit,  the  modified  oscillo¬ 
graph  can  be  used  for  observing  the 
wave  shapes  of  input  signal  voltages 
that  are  not  of  line  frequency  or 
that  may  be  changing  continuously. 
Satisfactory  operation  was  achieved 
for  signals  between  50  and  100  cps,. 
using  one  cycle  for  observation.. 
Using  multiple  cycles,  satisfactory 
operation  was  achieved  between  lOO 
and  250  cps. 


ELECTRONICS  — ApWf.  >952 


131 


«25MICHOS£CONOS-<r 


W  SUCCESSIVE 

I  SIGNAL 

I)  I  WAVCTRAINS 

-*— 1.8.5  4»  -  ' - 


- POSITIONS  OF  TRAVELLING  CATE-^ 


SAMPLES  OF  SIGNALS 
PROPORTIONAL  TO 
INSTANTANEOUS 

amplitudes 


HELD  samples  OF 
SIGNALS  proportional 

TO  instantaneous 
amplitudes 


FIG.  1 — Action  oi  tompling  gate  and  holding  circuit  on  typical  radar  signal.  Hold 
oamplos  iorm  tho  dosirod  low-lroquoncy  signal  thot  is  easily  transmitted  OTor  wire 
lines  or  low-frequency  radio  communication  links.  When  the  received  signol  is 
applied  to  the  intensity  grid  circuits  oi  a  cothode-roy  indicotor.  it  gives  o  ppi  radar 
picture  having  the  essential  characteristics  of  the  original 


Example  of  normal  A-ecope  rodor  presen¬ 
tation  (obove).  and  sompled  and  synthe¬ 
sised  version  (below)  oi  an  identical  video 
signal.  Scopes  used  here  diiiered  slightly 
in  goins  and  sweep  speeds 


Radar  Signal  Sampler 


Transmission  of  video  informa¬ 
tion  which  has  a  frequency 
spectrum  of  several  megacycles  re¬ 
quires  carrier  frequencies  whose 
propagation  characteristics  limit 
the  reliable  maximum  range  to  line- 
of-sight  If  it  is  desired  to  relay 
video  information  directly  over  dis¬ 
tances  greater  than  line-of-sight, 
means  must  be  provided  to  com¬ 
press  the  video-frequency  spectrum 
so  that  it  may  be  efficiently  trans¬ 
mitted  and  received  over  a  low-fre¬ 
quency  link. 

The  method  and  techniques  in¬ 
volved  in  the  signal  sampler  and 
synthesizer  may  have  applications 
to  such  problems.  For  example,  the 
frequency  spectrum  occupied  by  the 
video  information  applied  to  a 
normal  radar  plan  position  indi¬ 
cator  may  be  compressed  into  a 
bandwidth  which  may  be  recorded 
or  transmitted  by  communications- 
type  equipment.  Though  the  band¬ 
width  is  compressed,  most  of  the 
useful  resolvable  information  pre¬ 
sented  by  a  normal  ppi  indicator 
may  be  preserved. 

A  principal  requirement  for  a 
■straightfonvard  application  of  sig¬ 
nal  sampling  and  synthesizing  tech¬ 
niques  is  that  the  high-frequency 
waveshape  may  be  satisfactorily 
resolved  by  Ulh  points,  where  /„ 
and  /t  are  the  high  and  low  recur¬ 
rent  rates  respectively. 

If  the  high-frequency  waveshape 


is  not  repeated  exactly  every  cycle, 
an  additional  requirement  is  that 
the  general  high-frequency  wave¬ 
shape  does  not  change  significantly 
during  one  low-frequency  period. 

Required  inputs  to  the  system, 
in  addition  to  the  high-frequency 
signal,  are  a  synchronizing  pulse 
recurring  at  the  high-frequency 
repetition  rate  and  a  linear  saw¬ 
tooth  (or  other  shaped  wave  for 
particular  applications)  recurring 
at  the  desired  low-frequency  repeti¬ 
tion  rate.  The  output  of  the  system 
is  a  low-recurrent-rate  waveshape 
having  the  same  general  amplitude 
characteristics  as  the  high-fre¬ 
quency  signal. 

Es.sentially,  the  operation  per¬ 
formed  is  that  of  frequency  di¬ 
vision,  all  the  frequency  components 
of  the  high-frequency  signal  being 
divided  by  the  factor  /„  /t.  A 
further  significant  reduction  in  the 
bandwidth  required  to  transmit  the 
data  is  feasible  since  useless  high- 
frequency  components  of  the 
.sampled  and  .synthesized  signal  may 
be  di.scarded. 

Radar  Picture  Attalysis 

A  radar  ppi  presentation  is  not  a 
continuous  picture  but  is  generated 
by  an  electron  beam  acting  on  the 
face  of  a  cathode-ray  tube.  As  the 
radar  antenna  and  the  indicator’s 
deflection  coils  are  rotated,  the 
action  of  the  electron  beam  gener- 
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ates  radial  lines  on  the  face  of  the 
cathode-ray  tube,  each  line  being 
intensity-modulated  in  accordance 
with  a  received  signal  wavetrain. 
The  number  of  intensity-modulated 
lines  per  second  is  equal  to  the 
repetition  rate  of  the  radar. 

The  signal  sampling  and  syn¬ 
thesizing  method  of  bandwidth  re¬ 
duction  as  applied  to  such  radar 
returns  takes  advantage  of  the  as¬ 
sumption  that  there  is  little  or  no 
significant  change  in  the  character 
of  successive  wavetrain  returns 
during  the  time  it  takes  the  radar 
antenna  to  move  one  beam  width. 
Somewhat  less  than  this  time  is 
chosen  as  the  period  of  the  sys¬ 
tem’s  low-frequency  linear  sawtooth 
voltage. 

Figure  1  represents  pictorially 
.several  successive  received  video 
wavetrains,  each  wavetrain  corre¬ 
sponding  to  successive  radar  returns 
up  to  a  25-mile  range.  Each  wave- 
train  is  .sampled  by  a  narrow  range 
gate  which  continuously  moves  out 
in  range  to  maximum  range,  then 
flies  back  and  starts  over  again  at 
zero  range.  The  position  of  the 
sampling  gate  for  several  successive 
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Normal  ppi  radar  prountotion,  luiaq  l.S- 
doq  anionna  boomwldth.  l-mlcrotocond 
puUo  width,  l.SOO^cp*  radar  ropotitlon  rot*. 
12.S-toc  onloiua  KaD  rot*  and  25-niUo 
ronqo  MtUnq 


Typical  oxomplo  oi  roonlt  oblolnod  by 
Bompllnq  and  lynthoiliinq  Tidoo  liqnol  oi 
pattom  at  loll  to  comprou  bandwidth  ior 
lonq^distonco  radio  roloyinq.  Motor  out- 
lino*  or*  still  door 


In  hddition  to  radar  roloyinq,  potonUol 
opplications  of  this  siqnol  somplor  and 
synthosisot  includo  miasil*  quidonco,  ro- 
connaissanc*.  oarly  wainlnq,  strip  map- 
pinq  and  ontiiamniinq 


ii 


presses  Bandwidth 


Permits  relaying  ppi  radar  presentations  from  planes  to  points  far  beyond  line  of  sight, 
by  sampling  the  video  signal  and  synthesizing  into  a  similar  waveshape  having  a  suffi* 
ciently  low  recurrence  frequency  for  handling  hy  conventional  low-frequency  radio  links 


radar  repetition  rate  periods  is  also 
indicated  in  Fig.  1. 

Traveling  Range  Gate 

The  relatively  slowly  traveling 
narrow  range  gate  samples  the  in¬ 
stantaneous  amplitude  at  zero  range 
of  the  first  of  a  series  of  essentially 
recurrent  video  wavetrains.  When 
a  second  wavetrain  is  received,  the 
range  gate  has  advanced  an  incre¬ 
mental  distance  along  the  second 
line,  this  distance  corresponding  to 
a  range  increment  of  approximately 
0.25  mile.  This  sampling  process 
continues,  with  the  range  gate  ad¬ 
vancing  0.25  mile  on  each  successive 
line,  until  on  the  250th  wavetrain 
the  gate  has  advanced  to  a  point 
where  it  samples  a  narrow  incre¬ 
ment  of  range  corresponding  to  25 
miles. 

During  this  sampling  process, 
each  sampled  amplitude  of  the  250 
successive  wavetrains  is  applied  as 
a  narrow  pulse  to  a  holding  circuit 
which  maintains  the  amplitude  of 
each  sampled  amplitude  until  the 
next  arriving  sampled  amplitude 
determines  a  new  amplitude  of  the 
held  voltage.  Thus  the  250  succes¬ 


sive  sampled  amplitudes  are  held 
and  form  a  low-frequency  signal 
having  the  essential  amplitude 
characteristics  of  the  original  es¬ 
sentially  recurrent  video  wave- 
trains. 

If  the  linear  sweep  voltage  of  the 
system  is  applied  to  the  sweep  cir¬ 
cuits  of  a  ppi  indicator  which  is 
rotated  in  synchronism  with  the 
normal  indicator  and  if  the  held 
sampled  and  synthesized  signal  is 
applied  to  the  indicator’s  intensity 
grid  circuits,  a  ppi  picture  will  be 
seen  which  has  the  essential  char¬ 
acteristics  of  the  normal  ppi 
picture. 

Complete  System 

The  block  diagram  of  a  circuit 
which  will  .sample  a  recurrent  video 
wave  shape  and  .synthesize  the 
.samples  into  a  similar  wave  shape 
recurring  at  a  desired  rate  is  shown 
in  Fig.  2,  and  the  circuit  itself  is 
shown  in  Fig.  3. 

A  synchronizing  pulse  recurring 
at  the  rate  of  the  video  signal  input 
is  applied  to  a  delay  multivibrator 
negative  range  gate  generator  V„ 
whose  gate  width,  for  a  particular 


application,  was  made  approxi¬ 
mately  25  radar  miles.  This  nega¬ 
tive  range  gate  is  applied  to  the 
grid  of  a  start-stop  sweep  generator 
triode  This  tube  normally 

draws  saturation  plate  current  | 
through  its  plate  load  resistor,  since  * 
its  grid  is  returned  to  the  positive  | 
end  of  the  power  supply.  • 

The  negative  gate  from  the  gate  I 
generator  drives  the  grid  to  cutoff, 
causing  the  capacitor  in  the  plate 
circuit  to  begin  to  charge  through  i 
the  plate  load  resistor.  The  charg¬ 
ing  rate  of  this  capacitor,  voltage 
against  time,  is  employed  in  suc¬ 
ceeding  circuits  to  produce  the 
effect  of  pulse  delay.  When  the 
negative  gate  is  complete,  the  start- 
stop  sweep  generator  tube  returns 
to  its  normally  saturated  condition. 

Action  of  Delay  Diode 

Cathode  follower  Va  is  used  to 
couple  the  start-stop  sweep  gener¬ 
ator  to  the  plate  of  delay  diode 
The  cathode  of  F,  is  coupled  by 
cathode  follower  Va  to  a  linear 
sawtooth  generator,  consisting  of 
blocking  oscillator  F,m,  with  output 
taken  from  the  grid  circuit,  and 
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a  conventional  triode  amplitier  V’,.*. 

Optionally,  an  external  sawtooth 
may  be  applied  to  the  slow  sweep 
IN  terminal,  with  the  sweep  select 
switch  in  the  EXT  position.  The 
amplitude  of  the  sawtooth  and  the 
d-c  level  at  the  cathode  of  the 
cathode  follower  may  be  individu¬ 
ally  controlled  by  the  SWEEP  ampli¬ 
tude  control  and  the  gate  position 
MANUAL  control. .  The  time  con.stant 
of  the  circuit  between  the  diode 
cathode  and  the  succeeding  clipper 
amplifier  is  such  that  the  .sawtooth 
sweep,  composed  of  relatively  low- 
frequency  components,  is  highly  dis¬ 
criminated  again.st. 

When  the  amplitude  of  the  start- 
stop  sweep  voltage  applied  to  the 
diode  plate  exceeds  the  amplitude  of 
the  d-c  plus  sawtooth  sweep  voltage 
applied  to  the  diode  cathode,  so  as 
to  make  the  diode  plate  positive 
with  respect  to  its  cathode,  delay 
diode  V,  conducts.  The  signal  from 
the  delay  diode,  which  consists  of 
the  portion  of  the  start-stop  sweep 
which  remains  after  the  diode  be¬ 
gins  to  conduct,  is  applied  to  the 
grid  of  clipper  amplifier  pentode  T.. 

Little  discrimination  becau.se  of 
the  intervening  coupling  capacitor 
is  experienced  by  this  signal,  since 
it  is  composed  of  relatively  high 
frequency  components.  The  start 
of  this  signal  is  delayed  from  the 
synchronizing  pulse  by  the  time  in¬ 
terval  between  the  start  of  the 
charging  of  the  capacitor  in  start- 


stop  sweep  generator  V,  and  the 
instant  diode  V,  begins  to  conduct. 

The  signal  from  the  delay  diode  is 
positive  in  direction  and  of  greater 
amplitude  than  the  clipper  amplifier 
pentode’s  bias,  resulting  in  clipping 
of  the  top  of  the  start-stop  sweep. 
The  clipped  wave,  which  appears  as 
a  square  wave  with  a  sloping  lead¬ 
ing  edge,  is  amplified  and  inverted 
by  the  pentode  and  appears  across 
its  plate  load  resistor.  An  addi¬ 
tional  triode  V,  amplifies  and  rein¬ 
verts  the  square  wave,  sharpening 
its  leading  edge. 

Gote  Width  Control 

The  square  wave  from  the  triode 
amplifier  is  differentiated  and  is  ap¬ 
plied  to  the  grid  of  a  variable-width 
pulse-shaper  pentode  F„  which  is 
normally  biased  beyond  cutoff.  The 
positive  pulse  which  occurs  because 
of  the  differentiation  of  the  lead¬ 
ing  edge  of  the  square  wave  has 
sufficient  amplitude  to  drive  the 
grid  from  beyond  cutoff  to  the  con¬ 
ducting  region,  resulting  in  a 
clipped  pul.se.  Upon  amplification 
by  U,  and  gate  generator  triode  Utb 
this  becomes  a  steep-sided  flat- 
topped  pulse  whose  width  is  de¬ 
termined  by  a  differentiating  time 
constant  gate  width  control  in  the 
pul.se  shaper  pentode’s  grid  circuit. 

The  time  interval  between  this 
pulse  and  the  synchronizing  pul.se 
is  determined  by  the  setting  of  the 
gate  position  manual  control.  The 


FIG.  2 — Arrangement  oi  slagei  in  lignal  sampler  and  synthesiser 


range  this  pulse  sweeps  is  deter¬ 
mined  by  the  sweep  amplitude 
control;  thus,  a  traveling  gate  is 
produced,  the  center  of  travel  of 
which  may  be  adjusted,  and  whose 
sweep  range  may  be  varied.  The 
rate  at  which  the  range  is  swept  is 
determined  by  the  frequency  of  the 
internal  sawtooth  sweep  or  option¬ 
ally  by  an  external  slow  sweep  in. 

The  traveling  gate  is  supplied  to 
a  gated  video  amplifier  circuit  (V, 
and  V.)  to  which  is  also  applied 
the  recurrent  video  signal  which  is 
to  be  sampled  and  synthesized.  Thus 
the  video  signal  is  sampled  once 
during  each  cycle  of  the  synchroniz¬ 
ing  input  pulses. 

The  range  over  which  sampling 
takes  place  is  adjustable  and  the 
recurrence  rate  of  the  sampling  is 
the  same  as  that  of  the  start-stop 
sweep.  The  output  of  the  gated 
video  amplifier  consists  of  video 
sample  pulses  caused  by  sampling  by 
the  traveling  gate;  the  amplitudes 
of  the  samples  are  proportional 
to  the  amplitude  of  the  video  signal 
at  the  instant  of  sampling.  The 
time  interval  between  these  pulses 
is  approximately  equal  to  the  recip¬ 
rocal  of  the  repetition  rate  of  the 
synchronizing  pulse. 

If  the  output  of  the  video  ampli¬ 
fier  were  connected  to  the  vertical 
deflection  plates  of  an  oscilloscope 
whose  horizontal  sawtooth  sweeps 
were  synchronized  with  the  saw¬ 
tooth  sweeps,  a  series  of  widely 
spaced  pulses  would  be  seen.  If 
the  SWEEP  AMPLITUDE  and  gate 
POSITION  MANUAL  Controls  were  set 
so  that  the  traveling  gate  travels 
the  entire  recurrent  video  signal 
input,  the  envelope  of  the  amplitude 
modulation  on  these  pulses  will  be 
similar  in  waveform  to  the  recur¬ 
rent  video  waveform  as  seen  on  an 
.\-type  scope  presentation. 

Holding  Action 

Holding  circuit  U,«  minimizes  the 
spaces  between  sample  pulses  so 
that  a  more  continuous  waveform 
may  be  seen.  Saturation-level  gat¬ 
ing  pulses,  occurring  at  the  same 
time  as  the  video  amplifier  gating 
pulses,  are  applied  by  gate  gener¬ 
ator  triode  to  the  grid  of  U,,, 
which  is  biased  beyond  cutoff.  The 
sample  pulses  resulting  from  the 
gated  video  signal  are  applied  to  the 
grid  of  triode  U^,. 
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FIG.  3-  Coraplal*  circuit  oi  uqnol  tomplar  and  lynthaiiiar  axcapl  lot  power  suppir.  which  is  a  conasntional  5Y3G  iull-waTS  rectiiior 
arrangement  with  two  VRiOS  tubes  in  series  across  the  output  to  itobilixs  210  Tolts 


The  width  of  the  (fating  pulses 
is  slightly  less  than  that  of  the 
sample  pulses.  The  difference  in 
width  between  these  pulses  is  the 
actual  effective  gating  pulse  width. 
Upon  simultaneous  application  of 
both  sets  of  pulses,  l',.,s  acta  as  a 
cathode  load  resistor  for  U*oA  acting 
as  a  cathode  follower. 

The  capacitor  connected  from  the 
junction  of  grid,  plate  and  cathode 
to  effective  ground  rapidly  as.aumes 
a  potential  proportional  to  the  am¬ 
plitude  of  input  to  the  grid  of 
The  pulse  to  the  grid  of  U.o,  drops 
to  zero  and  the  tube  is  cut  off,  but 
the  capacitor  holds  a  charge  since 
no  discharge  path  is  present.  The 
magnitude  of  the  held  charge  is 
proportional  to  the  amplitude  of  the 
.sample  pulse.  The  preceding  oper¬ 
ation  is  repeated  at  the  rate  of  the 
synchronizing  frequency. 

The  final  tube  in  the  circuit  is 
cathode  follower  F„,,  used  to  couple 
from  the  held  pulses  to  a  load.  An 
oscilloscope  connected  to  this  point 


would  show  a  series  of  flat-topped 
steps,  the  outline  of  which  approxi¬ 
mates  the  original  video  wave  form. 

Potential  Applications 

Video  data  for  strip  maps,  ob¬ 
tained  by  mounting  a  radar  antenna 
rigidly  on  the  side  of  an  airplane, 
can  be  relayed  over  greater  than 
line-of-sight  distances  by  compress¬ 
ing  the  video  signal.  The  sampler 
and  synthesizer  unit  samples  from 
the  radar  receiver’s  output  only 
those  signals  corresponding  to 
targets  within  a  narrow  increment 
of  range.  The  position  of  the  in¬ 
crement  is  continuously  varied  at 
a  low-frequency  linear  rate  from 
zero  range  to  maximum  range,  or 
over  any  desired  range  between 
these  extremes.  The  sampled  signals 
are  held  and  reas.sembled  at  the  low- 
frequency  rate  for  transmission 
over  a  low-frequency  link  for  re¬ 
mote  recording  or  for  direct  record¬ 
ing.  If  the  recording  facsimile  paper 
or  film  speed  is  properly  syn¬ 


chronized  with  the  speed  of  the  air¬ 
craft  and  a  straight  course  is  main¬ 
tained,  a  strip  map  of  the  terrain 
over  which  the  aircraft  passes 
will  be  produced. 

The  basic  nature  of  the  tech¬ 
nique  of  signal  sampling  and  syn¬ 
thesizing  may,  in  addition  to  video 
applications,  be  employed  for  the 
generation  of  low-frequency  wave¬ 
shapes.  For  example,  if  the  inputs 
to  the  system  were  a  1,000-cps  sine 
wave,  a  1,000-cps  reference  pulse 
and  a  1-cps  sawtooth,  the  output 
would  be  a  1,000-point  approxima¬ 
tion  of  a  1-cps  sine  wave.  If  two 
systems  were  employed,  with  the 
inputs  to  the  second  system  being 
the  same  1,000-cps  reference  pulse 
and  l-cps  sawtooth  as  previously, 
but  the  l,000-cp8  sine  wave  being 
applied  through  an  adjustable  phase 
shifter  from  the  common  source, 
then  a  phase  difference  of  0  degrees 
between  the  two  1,000-cps  inputs 
will  cause  a  difference  of  0  degrees 
between  the  two  1-cps  outputs. 
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Direct-Reading  Instrument 

Four-tube  circuit  provides  rapid  and  accurate  determination  of  tube  noise  resistance  in 
single  operation  that  can  be  performed  by  unskilled  personnel.  Auxiliary  controls  and 
meters  permit  plotting  of  tube  characteristics  as  concomitant  application 


WHERE  large  quantities  of  low- 
noise  tubes  must  be  used,  it 
is  convenient  to  have  a  simple  but 
accurate  means  for  determining  the 
noise  resistance  of  a  tube  quickly 
with  nontechnical  workers.  This 
is  important,  since  tubes  having 
unusually  high  noise  resistance  may 
not  show  any  other  undesirable 
characteristics  and  they  may  pass 
various  quality  control  inspections 
at  the  factory. 

The  apparatus  shown  in  the 
photograph  and  in  the  circuit  dia¬ 
gram  of  Fig.  1  is  capable  of  making 
such  measurements.  The  noise  re¬ 
sistance  Rn  of  a  tube  is  measured 
by  comparing  the  noise  of  the  tube 
to  the  thermal  noise  of  a  known 
resistance  R.  This  is  achieved  by 
using  the  tube  as  the  first  stage  of 
a  sensitive,  linear,  tuned  amplifier, 
having  the  resistance  R  in  its  grid 
circuit.  The  output  noise  power  is 
measured  with  a  quadratic  detector 
such  as  a  bolometer,  a  thermocouple 
or  a  crystal  diode. 

Measurement  Theory 

According  to  Nyquist’s  theorem 
the  noise  of  a  resistance  R  can  be 
described  by  a  noise  emf  e  in  .series 
with  R  such  that 

7=  =  UTHB  (1) 

In  the  equation  k  is  Boltzmann’s 
constant  ( l.IIS  X  10  .Joule  per  de¬ 
gree),  T  is  the  absolute  room 
temperature  and  R  the  bandwidth 
of  the  receiver.  The  noise  resist¬ 
ance  Rn  of  a  tube  is  defined  such 
that  if  a  resistance  R,  is  inserted 
in  the  grid  circuit  of  the  tube  it 
produces  as  much  noise  as  the  tube 
itself.  This  means  that  the  tube 
noise  can  be  described  by  a  noise 

•  Now  at  the  University  of  Minnesota.  De¬ 
partment  of  Blectrical  Enpineering. 
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emf  e,  in  series  with  the  input  such 
that 

Ti,  =  ikTRnB  (2) 

The  noise  output  power  of  the 
amplifier  due  to  the  first  tube  and 
its  input  circuit  is  proportional  to 
AkT  tR  +  R„  )B,  whereas  the  noise 
output  power  due  to  the  first  tube 
only  is  proportional  to  4kTR„B.  Let 
•Vf,  be  the  reading  of  the  output 
meter  in  the  first  case  and  .Wj  the 
reading  of  the  output  power  meter 
in  the  second  case,  then 

^  4kT(K  +  B,)B 
M,  ikTRnB 


so  that  the  value  of  the  bandwidth 
B  does  not  enter  into  the  final 
result. 

The  circuit  diagram  of  the  ap¬ 
paratus  is  shown  in  Fig.  1.  In  mak¬ 
ing  measurements,  SW’  is  set  to 


Octal  socket  on  iron!  ol  tube  noise  re- 
sistanc*  may  be  used  widi  adopters  for 
most  tube  types 


the  desired  range  of  R  and  the 
amplifier  gain  is  set  so  that  Af,  coin¬ 
cides  with  the  full  deflection  of  the 
output  meter.  When  SW  is  moved 
to  the  short  circuit  position  the  out¬ 
put  meter  reading  shows  A/,.  The 
meter  is  calibrated  directly  in  terms 
of  noise  resistance. 

Though  one  can  evaluate  /?„  from 
Eq!  3  for  the  whole  range  0</i„<oo 
for  each  value  of  R,  the  measure¬ 
ment  is  most  accurate  in  the  range 
0.1/?  <  /?.  <  5/?.  For  measuring 
tubes  with  widely  different  values 
of  Rn  one  should  use  various  values 
of  R.  The  three  values  of  R  shown 
give  overlapping  ranges  and  any 
noise  resistances  between  .50  and 
50,000  ohms  can  be  measured 
rapidly  and  accurately.  This  is 
sufficient  for  all  practical  triodes 
and  pentodes. 

The  circuit  has  to  be  modified  for 
the  measurement  of  the  noise  re¬ 
sistance  of  mixer  tubes  because  an 
untuned  input  circuit  not  only  gen¬ 
erates  a  noise  band  of  the  input  fre¬ 
quency  (which  is  converted  to  i-f 
noise  in  the  mixing  process)  but  it 
also  generates  i-f  noise  directly. 

Circuit  Design 

The  instrument  is  a  four-stage 
linear  amplifier.  The  bandwidth  is  a 
few  thou.sand  cycles;  if  it  is  much 
lower,  the  output  meter  reading  will 
show  fluctuations  unless  the  time 
constant  of  the  meter  is  large.  A 
tuning  fretjuency  of  120  kc  is  used 
mainly  because  120-kc  band-pass  fil¬ 
ters  are  available  commercially, 
otherwise  it  would  be  better  to 
choo.se  a  lower  tuning  frequency. 

The  choice  of  the  tuning  fre- 
((uency  is  important.  For  low  tun¬ 
ing  frequencies,  tube  noise  in¬ 
creases  due  to  Flicker  effect.  For 
high  tuning  frequencies  the  input 
capacitance  C  of  the  stage  (tube 
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Measures  Tube  Noise 


FIG.  1— Compute  circuit  diaqrom  of  tube  noiee  reeietance-meaiurinq  circuit  le»i  requlated  power  supplies 


and  wiring)  shunts  the  resistance 
R  whereas  the  feedback  through  the 
anode-grid  capacitance  C.,  also  be¬ 
comes  important. 

Flicker  noise  gives  a  noise  out¬ 
put  power  which  varies  as  1//,  so 
that  it  becomes  unimportant  for 
sufficiently  large  /  (>20  kc).  Due 
to  the  capacitance  C  the  mean 
square  value  of  the  noise  voltage  at 
the  grid  of  the  first  stage  of  the 
amplifier  is  not  AkTRB  but 


ikTRB 

1  -(- 


(4) 


The  capacitance  C  thus  gives  ri.se  to 
an  error  of  1  percent  if  coC/?  =  0.1. 
Taking  R  =  10*  ohms  and  f  =  120  kc 
we  find  that  this  occurs  if  C  =  14 
Plif.  This  means  that  the  error  is 
unimportant  at  120  kc  even  for  the 
highe.st  R.  scale  of  the  instrument. 

The  load  resistance  of  the  test 
circuit  is  sufficiently  low  that  feed¬ 
back  through  the  anode-grid  capaci¬ 
tance  is  small  even  for  triodes.  The 
main  effect  of  this  feedback  is  a 
change  in  input  capacitance  (Miller 
effect).  This  change  in  capacitance 
may  be  quite  large  for  triodes  with 
a  high  but  those  tubes  have  a 
low  noise  resistance  (a  few  hundred 
ohms)  .so  that  they  can  be  measured 
on  the  lowest  R,  scale,  where  this 
change  in  capacitance  has  little  ef¬ 
fect  especially  because  of  the  low 
tuning  frequency. 

The  8-pin  socket  for  the  te.st  tube 
is  mounted  at  the  front  panel.  It  is 
wired  such  that  6SJ7,  6AC7  and 
similarly  ba.sed  tubes  can  be  tested 
directly.  For  other  tubes  one  has  to 


FIG.  2 — Alternate  bridqe  arranqement 
which  eliminatei  zero  drUt  but  requires 
more  sensitire  indicatinq  instrument 


wire  adapter  .sockets.  Input  and 
output  are  well-screened  for  the  8- 
pin  socket  in  order  to  avoid  ca¬ 
pacitive  feedback  and  similar  pre¬ 
cautions  should  be  taken  for  the 
adapter  sockets  if  possible. 

Quadratic  Detector 

A  thermistor  is  u.sed  as  a  quad¬ 
ratic  detector  for  the  measurement 
of  the  noise  output  power  of  the 
amplifier.  A  change  in  resistance  of 
the  thermistor  measuring  the  out¬ 
put  power  is  measured  in  a  ther¬ 
mistor  bridge  using  a  6.16  and  a 
lOO-ua  meter  in  a  balanced  circuit. 
A  filter  section  keeps  the  output 
noise  voltage  away  from  the  grid  of 
the  6J6.  Zero  drift  is  eliminated  to 
a  large  extent  by  using  e<iual  ther¬ 
mistors  in  both  arms  of  the  bridge 
and  mounting  them  close  together 
so  that  they  have  comparable  ther¬ 
mal  environments. 

It  is  also  po.ssible  to  replace  the 
thermistor  by  a  1,000-ohm  resistor 
and  to  measure  the  noi.se  voltage 
acro.ss  the  resistor  with  a  crystal 
diode  as  shown  in  Fig.  2.  At  low 


signal  levels  (up  to  a  few  ua  recti¬ 
fied  current)  the  crystal  diode  is  a 
quadratic  detector.  Silicon  detec¬ 
tors  seem  to  be  quadratic  over  a 
wider  range  than  germanium 
diodes.  The  quadratic  range  can  be 
extended  by  inserting  a  resistance 
R  of  the  proper  value  in  series  with 
the  galvanometer  measuring  the  ^ 
rectified  current. 

Use  of  a  crystal  diode  rectifier 
has  the  advantage  that  the  zero 
drift  is  eliminated  completely,  but 
a  more  expensive  galvanometer  is 
re<iuired. 

Test  Results 

The  results  of  a  large  number  of 
measurements  showed  that  the  6J4 
and  6AG5  tubes  have  noise  resist¬ 
ance  values  clo.se  to  the  theoretical 
value  with  very  few  exceptions.  The 
6AC7’s  were  moderately  good 
though  there  was  a  largen  percent¬ 
age  of  noisy  tubes  than  for  6AG5. 
The  (vI6  and  6AK5  were  found  to  be 
rather  poDr;  up  to  .50  percent  or 
more  of  the  tubes  had  a  noise  re¬ 
sistance  of  more  than  twice  the 
theoretical  value  and  there  was  a 
considerable  spread  in  noise  resi.st- 
ance.  No  marked  difference  was 
found  l)etween  6AK5’s  made  by  dif¬ 
ferent  manufacturers. 

The  work  de.scribed  in  this  article 
was  performed  under  contract  with 
the  Defense  Re.search  Board  of  Can¬ 
ada  and  the  author  wishes  to  ex¬ 
press  his  thanks  to  that  Board  for 
permission  to  publish  the  results 
and  to  R.  B.  Tomlin.son  who  built 
the  equipment. 
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Flexible  Selectivity  For 


Single-tube  circuit  employs  electronic  Q  multiplication 
to  attain  i-f  selectivity  equivalent  to  that  obtainable  with 
(|uartz  crystal  filter.  Also  provides  increased  flexibility 
and  choice  of  null  or  boost  to  peak  desired  signal  or 
eliminate  interference 

By  OSWALD  G.  VILLARD,  JR.  and  WILLIAM  L.  RORDEN 


Department  of  Electrical  Engineering 
Kleetronica  Research  Laboratory 
Stanford  University 
Stanford,  California 


FIG.  1 — Simplified  circuit  for  null  in  ex¬ 
isting  I-f  amplifier  response  u^g  elec¬ 
tronic  Q  multiplication 


An  indispensable  component 
,of  modern  communications  re¬ 
ceivers  is  the  variable-selectivity 
crystal  filter,  useful  in  both  phone 
and  c-w  reception.  Design  of  these 
filters  has  remained  essentially  un¬ 
changed  since  their  introduction  in 
the  early  nineteen  thirties.  Present 
crowding  of  the  h-f  bands  suggests 
the  desirability  of  improvement, 
particularly  in  respect  to  flexibility. 

Electronic  Crystal 

A  tunable  electronic  circuit  can 
perform  most  of  the  functions  of 
an  i-f  crystal  filter — and  more  be¬ 
sides — and  may  be  connected  to 
existing  receivers  or  amplifiers 
without  wiring  modification  or 
noticeable  loss  in  gain.  The  circuit 
may  also  be  u.sed  for  exalted-carrier 
double-sideband  or  single-sideband 
reception  in  a  particularly  simple 
manner.  It  should  prove  valuable 
for  bandwidth  control  and  inter¬ 
ference  elimination  in  a  number  of 
laboratory  and  other  applications. 

These  objectives  may  be  achieved 
by  means  of  an  L-C  resonant  cir¬ 
cuit  with  electronic  Q  multiplica¬ 
tion  by  positive  feedback.’  The 
equivalent  Q  of  465-kc  i-f  crystal 
filters  is  roughly  4,000.  Resonant 
circuits  have  values  of  Q  between 
100  and  200  at  this  frequency: 
hence  multiplications  of  20  to  40 
times  suffice.  While  stability  of 
circuits  with  positive  feedback  is 


not  that  of  a  passive  element,  oc¬ 
casional  minor  readjustment  is  not 
believed  to  be  a  .serious  disadvant¬ 
age  since  operators  tend  frequently 
to  alter  filter  settings  to  suit  chang¬ 
ing  conditions. 

The  incorporation  of  an  addi¬ 
tional  crystal  filter  in  existing  re¬ 
ceivers  requires  major  rebuilding. 
An  electronic  selective  circuit,  on 
the  other  hand,  may  be  designed  to 
provide  a  variable  impedance  which 
may  be  connected  between  the  plate 
for  grid)  of  one  of  the  existing 
tubes  in  an  amplifier  chain,  and 
ground.’  This  impedance  may  take 
form  of  a  tube  whose  effective  plate 
resistance  is  modified  by  feedback. 
Thus,  a  high-r,  tube  given  strong 
negative  voltage  feedback  at  the 
frequency  to  be  eliminated,  repre- 
.sents  a  very  low  impedance  at  that 
frequency  and  a  relatively  high  one 
at  other  frequencies  where  the 
feedback  is  negligible. 

A  simplified  diagram  of  the  con¬ 
nection  for  obtaining  a  null  similar 
to  a  crystal  rejection  slot  is  .shown 
in  Fig.  1.  Tuned  circuits  used  in 
i-f  tuned  amplifiers  have  parallel 
resonant  impedances  varying  be¬ 
tween  2.50,000  and  25.000  ohms, 
with  the  higher  values  the  most 
common.  Thus  if  F,  is  one-half  of  a 
dual  triode  such  as  the  12AX7,  in- 
.sertion  lo.ss  due  to  its  plate  resist¬ 
ance  r,  will  not  be  .serious. 

The  box  connecting  plate  and 
grid  of  this  tube  contains  a  tuned 


FIG.  2 — Circuit  shown  produces  sharp 
peak  in  i-f  selectivity  curve 


amplifier  with  Q  multiplication  ob¬ 
tained  by  positive  feedback.  The 
connection  polarity  in  this  box  is 
such  that  the  through  phase  shift 
at  resonance  is  zero.  Thus,  V,  has 
strong  negative  feedback  at  reso¬ 
nance. 

Theoretical  Analysis 

It  may  be  shown  that  Z,  the  ef¬ 
fective  plate  resistance  of  V„  is 
given  by 

(1  -  A,M _  ,,, 

1  —  •■fj  A  A:  4i.4i 

where  A,  and  A,  are  the  no-feed¬ 
back  gains  of  V,  and  F,  respec¬ 
tively,  the  feedback  fraction  of 
Fi,  and  k  an  attenuation  constant 
controlling  the  magnitude  of  p,. 

Thus  Z  becomes  zero  when 
AjP,  =  1.  This  is  the  condition  for 
o.scillation  of  the  amplifier  in  the 
box,  if  F,  were  not  connected.  How¬ 
ever,  the  path  through  Ft  repre¬ 
sents  negative  feedback,  and  oscil- 
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Communications  Receivers 


Two  unit*  containing  elemonta  thown  In  Fig.  3  may  bo  uiod  FIG.  3 — A  doublo-polo  double-throw  twitch  pennitt  operator  to 

together  to  proTide  an  extremely  Ilexible  arrangement  with  a  chooee  between  null  and  peak  operation.  In  use.  the  peak  may 

choice  oi  two  nulls,  two  peaks,  or  one  oi  each  ior  separating  be  mored  across  l-i  ampliiier  post-band  ior  line  tuning  srithout 

desired  and  interiering  signals  changing  the  pitch  oi  signals  coming  through 


FIG.  4-  Actual  oscillograms  made  on  typical  communications  receirer  shows  remarkable  performance  obtainable  with  external  dreuit 

set  in  null  position 


lation  will  not  occur  even  though 
is  equal  to  unity  and  the  null  is 
perfect.  Oscillation  will  occur,  how¬ 
ever,  when  A-^  is  increased  until  it 
equals  (1  -f  fcA.A,). 

The  ampliiier  A,  has  in  effect  two 
voltage  feedback  loops ;  one  positive 
O-)  and  one  negative  (fcA,),  and 
the  net  positive  feedback,  which 
multiplies  the  intrinsic  Q  of  the 
tuned  circuit,  is  the  difference  of 
these  two.  The  effective  Q  of  the 
tuned  circuit  is 


1  -  .4.dt  -i-  *.4, .4, 

Since  ( I  — .4A)  is  always  .set  to  zero 
to  give  a  perfect  null,  the  effective 
coil  Q  is  controllable  simply  by 
varying  k. 

To  the  extent  that  A,^,  (see  Fig. 
1)  is  large  compared  to  unity  at 
resonance,  the  variation  of  Z  with 
frequency  is  es.sentially  the  inverse 
of  the  variation  of  the  quantity  3„ 
with  frequency. 


It  is  important  that  the  magni¬ 
tude  of  3,  at  resonance  be  as  nearly 
independent  of  tuning  as  possible, 
to  preserve  the  depth  of  the  null. 
Since  F,  in  Fig.  1  is  essentially  a 
constant-current  generator,  and  the 
parallel-resonant  impedance  in  its 
plate  circuit  (without  feedback)  is 
proportional  to  mLQ,  A,  will  vary 
directly  with  frequency  if  the  total 
capacitance  is  varied  for  tuning. 
Even  though  the  required  percent 
tuning  variation  is  small  and  the 
change  in  .4,^,  small,  the  change  in 
(1  —  A,^,)  will  nevertheless  be 
noticeable.  It  can  be  greatly  re¬ 
duced  by  proper  choice  of  the  ratio 
C,  and  by  tuning  with  one  ca¬ 
pacitor  alone. 

One  may  expre.ss  A,3;  in  the  fol¬ 
lowing  form: 


where  is  the  mutual  conductance 
of  F,.  Since  Q  may  be  regarded  as 


constant  over  the  narrow  frequency 
range  under  consideration,  the 
problem  is  to  minimize  the  change 
in  the  right-hand  side  of  Eq.  5 
when  C,  is  varied.  A  minimum  oc¬ 
curs  when  C,  =  2C,.  For  small 
variations  about  this  value  of  C„ 
(1  —  A,3t)  will  be  substantially  con¬ 
stant. 

To  achieve  a  selective  peak 
similar  to  that  obtainable  with  a 
quartz  crystal,  the  circuit  may  be 
modified  as  shown  in  Fig.  2.  As¬ 
sume  that  the  switch  is  closed.  The 
impedance  level  of  the  tuned  circuit 
LCiCi  inside  the  box  is  made  low 
compared  with  that  of  the  plate  cir¬ 
cuit  of  the  amplifier  F^  The  re¬ 
sponse  of  the  circuit  in  the  box  will 
then  control  the  overall  frequency 
response.  Insertion  loss,  when 
LC,C,  is  off  tune,  is  high.  However, 
when  resonance  is  approached,  and 
the  Q  of  this  circuit  is  multiplied  by 
V„  its  parallel  resonant  impedance 
becomes  large  and  the  gain  of  F. 
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FIG.  S — Typical  crytial  filter  character¬ 
istic 


may  equal  (or  even  exceed)  the  nor¬ 
mal  value.  (Excessive  positive  feed¬ 
back  in  V%  will  make  the  entire  cir¬ 
cuit  oscillate).  In  this  way  the 
selective  response  characteristics  of 
a  crystal  filter  with  the  holder  ca¬ 
pacitance  neutralized,  may  be 
closely  approximated. 

Exalted-Carrier  Reception 

Another  type  of  overall  response 
that  may  be  obtained  is  the  normal 
amplifier  gain  -  versus  -  frequency 
characteristic  with  a  sharp  peak 
superimposed  on  top.  Such  a  char¬ 
acteristic  is  useful  for  exalted- 
carrier  reception  of  a-m  signals,  or 
for  reception  of  reduced-carrier 
single-sideband  transmi.ssions.  The 
peak  may  be  made  narrow  enough 
so  that  only  the  carrier  receives 
extra  amplification,  all  sidebands  of 
significance  being  handled  at  the 
receiver’s  normal  gain  level. 

This  characteri.stic  is  quite  use¬ 
ful  with  relatively  .stable  receivers 
having  bandspread  tuning  and  S 
meters,  since  the  tuning  may  be 
done  by  maximizing  the  meter  in¬ 
dication  in  the  usual  way.  The  in¬ 
creased  carrier-to-sideband  ratio 
requires  a  noticeable  increase  in 
audio  gain-control  setting.  For  re¬ 
ception  of  reduced-carrier  single¬ 
sideband  signals,  the  response  peak 
may  be  tuned.  Symmetry  of  the 


resulting  peak  with  respect  to  the 
normal  passband  is  affected  by 
tuning  the  resonant  circuit  in  the 
receiver  to  which  the  unit  is  con¬ 
nected,  and  may  be  restored  by  a 
slight  change  in  the  tuning  of  this 
circuit  when  the  superimposed  peak 
is  set  to  either  side  of  passband 
center. 

This  response  is  readily  obtained 
by  decoupling  the  high-Q  resonant 
circuit  LC,C,  from  the  amplifier  by 
means  of  the  resistance  R.  The  in¬ 
sertion  loss  otherwise  caused  by 
LC,C,  is  greatly  reduced;  neverthe¬ 
less.  at  the  resonant  frequency  of 
LCtC,  a  narrow  peak  appears  on  the 
transmission  characteristic  of  V.. 
Assuming  that  the  height  of  this 
peak  is  to  have  some  convenient 
value  (.say  10  db),  its  bandwidth  is 
determined  by  the  combination  of 
positive  feedback  and  R  required 
to  give  this  particular  height.  The 
larger  R  is  made,  the  greater  the 
positive  feedback  required,  and  the 
narrower  the  resulting  bandwidth. 

The  selective  arrangements 
shown  in  Fig.  1.  and  2  are  readily 
combined  in  one  device,  with  the 
desired  function  selectable  by 
means  of  a  switch.  Figure  3  is  a 
schematic  of  a  practical  circuit  de¬ 
signed  for  a  frequency  of  465  kc. 
Connection  to  the  plate  of  the  am- 
l)lifier  tube  is  made  through  a 
shielded  cable,  whose  capacitance  is 
tuned  out  by  a  slug-tuned  induct¬ 
ance. 

Since  positive  feedback  is  used,  it 
is  desirable  that  the  plate  supply  be 
regulated.  Total  plate  drain  is 
about  two  milliamperes  at  250  volts. 

Feedback  is  controlled  by  two 
potentiometers  in  the  cathode  of  V,. 
Capacitors  C,  and  C,  are  adjustable 
padders  whose  ratio  may  be  set  to 
minimize  variations  in  feedback 
with  tuning.  It  is  desirable  that  the 
circuit  as  a  whole  be  connected  to 
low-level  stages  in  a  given  amplifier 
chain,  to  avoid  the  possibility  of 
overloading  on  .strong  signals.  In¬ 
sertion  loss  in  the  null  position, 
even  when  the  amplifier  incorpor¬ 
ates  low-C  tuned  circuits,  is  of  the 
order  of  3  db. 

The  performance  of  the  device  is 
illu.strated  vividly  in  Fig.  4  and  5. 
These  oscillograms  were  made  with 
a  typical  communications  receiver, 
and  the  transmission  scale  is  log¬ 
arithmic.  When  the  notch  of  the 


electronic  circuit  (Fig.  4)  is  tuned 
from  one  side  of  the  response  curve 
to  the  other,  (leaving  all  other  con¬ 
trols  set)  the  width  of  the  overall 
response  remains  constant.  The 
depth  of  the  null  likewise  remains 
substantially  constant,  being  better 
than  40  db  down  from  the  normal 
response.  In  the  case  of  the  crystal 
filter  (Fig.  5),  considerable  broad¬ 
ening  occurs,  particularly  near  the 
desired  signal. 

C*W  Reception 

The  peak  re.sponse  curve  for  c-w 
reception  closely  resembles  that  of 
regular  crystal  filters.  This  peak, 
it  should  be  pointed  out,  may  be 
tuned  through  the  receiver  pass- 
band  without  appreciable  change  in 
height — thus  providing  flexibility 
not  possessed  by  a  crystal.  Separat¬ 
ing  c-w  stations  by  tuning  the  se¬ 
lective  circuit  rather  than  the 
receiver  local  oscillator,  is  believed 
to  be  more  logical  and  normal  than 
the  conventional  method,  for 
changes  in  tuning  do  not  then  af¬ 
fect  the  pitch  of  the  signal  being 
received.  If  the  operator  is  con¬ 
centrating  on  a  particular  weak  sig¬ 
nal  in  the  presence  of  several 
others,  it  is  easy  to  become  con¬ 
fused  by  the  change  in  pitch  of  all 
signals  when  tuning  a  conventional 
receiver  to  center  the  desired  sig¬ 
nal  in  the  crystal  passband. 

In  phone  reception,  it  is  con¬ 
venient  to  set  the  two  electronic 
nulls  at  each  side  of  the  receiver 
passband,  and  let  the  completely- 
neutralized  crystal  determine  how 
wide  the  passband  will  be.  The 
nulls  steepen  the  sides  of  the  pass- 
band  (much  as  in  the  ca.se  of 
m-derived  filters)  and  can  be  set  on 
top  of  any  specific  interfering  sig¬ 
nal  that  ventures  near  the  fre- 
(luency  of  the  desired  signal. 

This  work  is  an  outgrowth  of  re¬ 
search  supported  by  contract  W28- 
099-acl31  between  Stanford  Uni¬ 
versity  and  the  Rome  .\ir  Develop¬ 
ment  Center. 
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2-Channel  Rectangular 
Pulse  Generator 

Battery-operated  generator  delivers  rectangular  voltage  pulses  from  two  main  output 
channels.  Pulses  from  each  channel  are  adjustable  in  amplitude  from  0  to  80  volts 
in  three  decade  ranges  and  adjustable  in  time  .duration  from  25  microseconds  to  7.5 

milliseconds  in  three  ranges 


A  STIMULATOR  is  described  which 
delivers  rectangular  voltage 
pulses  from  two  main  output  chan¬ 
nels.  The  voltage  pulses  from  each 
channel  are  independently  adjust¬ 
able  in  amplitude  and  time  dura¬ 
tion.  The  pulses  delivered  from  the 
second  channel  are  delayed  by  an 
adjustable  time  from  those  deliv¬ 
ered  from  the  first. 

Pulses  are  delivered  from  each 
channel  at  the  same  pulse  repetition 
rate  which  is  adjustable  continu¬ 
ously  over  three  decade  ranges. 
This  type  of  stimulator  is  neces¬ 
sary  for  certain  studies  in  neuro¬ 
muscular  physiology  and  may  be 
used  also  as  an  excellent  general 
purpose  stimulator. 

Overall  Characteristics 

The  equipment  is  a  completely 
shielded  self-contained  battery- 
operated  unit  which  may  be  used 
satisfactorily  in  a  shielded  labora¬ 
tory  room.  It  has  two  main  output 
channels  and  a  synchronizing  pul.se 
channel.  The  synchronizing  chan¬ 
nel  delivers  rectangular  voltage  pul¬ 
ses  of  approximately  20  usec  dura¬ 
tion  adjustable  in  amplitude  from 
zero  to  120  volts  in  two  decade 
ranges.  The  pulses  from  this  chan¬ 
nel  may  be  used  for  synchronizing 
the  .sweep  of  an  external  monitor 
oscilloscope  or  for  initiating  the 
sweep  of  a  recording  o.scillograph. 

Each  main  output  channel  deliv¬ 
ers  rectangular  voltage  pulses  ad¬ 
justable  in  amplitude  from  zero  to 
80  volts  in  three  decade  ranges  and 
adju.stable  in  time  duration  from  25 
asec  to  7.5  milliseconds  in  three 
ranges.  The  output  impedance  of 
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the  two  main  channels  depends  upon 
the  voltage-control  dial  setting  but 
does  not  exceed  3,200  ohms  resist¬ 
ance  for  maximum  output  voltage. 

The  voltage  pulses  of  the  syn¬ 
chronizing  pulse  channel  are  ad¬ 
vanced  in  time  from  those  of  the 
first  main  output  channel  by  an 
amount  adjustable  from  0.04  to  1.64 
milliseconds  in  two  ranges.  Like¬ 
wise  the  voltage  pulses  of  the  sec¬ 
ond  main  output  channel  are  de¬ 
layed  in  time  from  those  of  the  first 
main  output  channel  by  an  amount 
adjustable  from  0.04  to  1.64  milli¬ 
seconds  in  two  ranges. 

All  of  the  operating  adjustments 
of  the  stimulator  are  independent 
of  each  other  and  are  calibrated. 
Changing  one  adjustment  does  not 
change  any  of  the  others. 

The  stimulator  normally  delivers 
repeating  pulses  from  each  channel. 
The  pulse  repetition  rate  is  adjust¬ 
able  from  0.5  to  500  pulses  per 
second  in  three  decade  ranges. 
Pulses  always  are  delivered  from 
all  three  channels  at  the  same  rate. 

Provision  is  made  for  a  d-c  out¬ 
put  for  marking  work  and  for  a 
single-pulse  output  for  sfiecial 
work.  The  single  pulse  is  initiated 
by  an  external  shielded  switch 
which  plugs  into  a  jack  on  the  stim¬ 
ulator  panel.  When  this  switch  is 
operated,  a  single  pulse  is  produced 
in  each  channel  output.  The  syn¬ 
chronizing  pulse  appears  first,  the 
pulse  from  the  first  main  channel 


second  and  then  the  pulse  from  the 
second  main  channel. 

Circuit  Operation 

The  schematic  of  the  stimulator 
is  shown  in  Fig.  1.  The  complete 
circuit  consists  essentially  of  multi¬ 
vibrators  and  .switch  tubes.  The 
multivibrators  are  similar  to  those 
used  in  radar  systems  and  have 
been  chosen  because  of  their  good 
operating  characteristics  and  reli¬ 
ability  features. 

The  oscillator  which  provides  the 
timing  for  the  repeating  pulses  con¬ 
sists  of  and  V,  and  the  asso¬ 
ciated  circuits  with  .switch  Si  on  the 
middle  position.  It  is  a  conven¬ 
tional  free-running  multivibrator 
with  full  positive  bias  on  the  grids 
of  the  tubes.  The  output  signal  is 
taken  from  the  plate  of  V,.  The 
amplitude  of  the  signal  is  inde¬ 
pendent  of  the  frequency. 

A  SO-uf  filter  capacitor  is  con¬ 
nected  across  the  plate  supply  of 
the  oscillator  to  stabilize  the  plate 
voltage  and  to  minimize  interfer¬ 
ence  in  the  operation  of  other 
stages  of  the  stimulator  caused  by 
battery-voltage  fluctuations  during 
the  oscillator  cycle.  To  stabilize 
the  frequency  of  the  oscillator,  a 
separate  battery  is  used  to  supply 
the  filaments  of  the  o.scillator  tubes. 

The  oscillator  output  signal  is  ap¬ 
plied  to  the  grid  of  V,  through  a 
short-time-constant  differentiating 
circuit.  The  tube  acts  as  a  clipping 
stage  and  operates  at  positive  bias 
in  order  that  clipping  will  occur  on 
the  negative  part  of  the  input  grid 
signal.  A  positive  rectangular  volt¬ 
age  pulse  appears  at  the  plate  of 
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The  width  of  this  pulse  de¬ 
pends  upon  where  the  input  grid 
signal  is  clipped,  which  in  turn  de¬ 
pends  upon  the  setting  of  potenti¬ 
ometer  Rf  Tube  V,  is  direct 
coupled  to  the  power  output  tube  V. 
which  raises  the  power  level  of  the 
signal  and  provides  additional  clip¬ 
ping  for  better  wave  form.  The  out¬ 
put  voltage  controls  consist  of  the 
two  potentiometers  R,  and  R,..  The 
2,000-ohm  resistor  in  series  with 
the  output  terminal  protects  the 
tube  in  case  the  output  terminals 
are  short  circuited  accidentally. 

Delayed  Pulses 

The  synchronizing  pulse  advance 
circuit  which  consists  of  and  Vi 
delays  the  output  pulses  of  channel 
1  from  the  output  pulses  of  the 
synchronizing  channel.  In  effect 
this  is  the  same  as  advancing  the 
pulses  of  the  synchronizing  channel 
when  channel  1  is  taken  as  the 
reference.  The  circuit  is  a  mono¬ 
stable  multivibrator  in  which  the 
screen  of  the  normally  nonconduct¬ 
ing  tube  V,  is  used  as  a  plate.  The 
free  plate  of  V,  which  provides  the 
output  signal  may  be  loaded  with¬ 
out  affecting  the  timing  of  the  mul¬ 
tivibrator.  This  circuit  produces  a 
voltage  pulse  having  a  very  sharp 
trailing  edge. 


The  adjustment  of  timing  of  the 
multivibrator  is  obtained  by  vary¬ 
ing  the  resistance  in  the  screen  cir¬ 
cuit  of  Vi.  Since  the  screen 
current  is  not  greatly  dependent 
upon  the  screen  resistance,  the  volt¬ 
age  signal  which  appears  at  the 
screen  and  which  is  transferred  to 
the  grid  of  V,  will  vary  with  the 
value  of  screen  resistance.  This  in 
turn  will  vary  the  time  required  for 
the  grid  of  V,  to  return  to  the  value 
which  will  allow  the  tube  to  conduct 
after  the  multivibrator  has  been 
fired.  This  method  of  varying  the 
timing  gives  a  calibration  curve 
which  is  nearly  linear. 

The  rectangular  pulse  signal 
from  V.  is  differentiated  by  means 
of  separate  circuits  to  obtain  volt¬ 
age  pips  for  driving  the  pulse- 
width  control  circuit  of  channel-1 
and  the  channel-2  delay  circuit.  The 
positive  pips  are  used  since  they 
are  the  ones  delayed  by  an  adjust¬ 
able  time  from  the  output  pulses  of 
the  synchronizing  channel. 

The  pulse-width  control  circuit 
for  channel  1  consists  of  V„  V,  and 
V,.  Tube  V,  removes  the  negative 
voltage  pip  in  the  signal  from  the 
previous  stage  and  converts  the 
positive  pip  into  a  negative  pip 
necessary  to  drive  the  multivibra¬ 
tor  proper,  V,  and  V,.  This  is  a 


monostable  circuit  with  plate-to- 
grid  coupling  one  way  and  cathode 
coupling  the  other.  Both  tubes 
operate  at  fixed  bias  voltages  ob¬ 
tained  from  a  bleeder.  The  grid  of 
V,  is  connected  to  the  bleeder 
through  a  1N63  germanium  diode 
to  shorten  the  reset  time  of  the 
multivibrator  after  it  has  com¬ 
pleted  its  timing  cycle.  The  bias 
adjustment  Ru  on  the  grid  of  the 
normally  nonconducting  tube  pro¬ 
vides  the  means  of  adjusting  the 
multibrator  timing. 

Isolation  Methods 

This  circuit  offers  the  advantage 
of  a  control  adjustment  which  has 
a  linear  calibration.  Three  ranges 
of  timing  adjustment  are  obtained 
by  switching  the  timing  capacitor 
in  the  plate-to-grid  coupling  circuit. 
A  separate  battery  must  be  used 
for  the  filaments  of  V,  and  V,  be¬ 
cause  of  the  cathode  coupling. 

In  order  to  eliminate  cross-inter¬ 
ference  effects  between  different 
multivibrators,  the  filament  circuit 
is  switched  with  a  relay  to  shorten 
the  filament  leads  from  the  tube 
socket  to  the  chassis  terminals,  the 
cathode  resistor  is  made  as  small 
as  practical  and  the  leads  to  the 
filament  battery  as  well  as  the  bat¬ 
tery  itself  are  shielded.  The  plate- 


FIG.  1 — Schematic  diagram  of  the  two-channel  rectongular-puUe  generator.  The  3A4  tubes  are  lelecled  ior  good  cutoli  characteristics 
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supply  voltage  for  tubes  V,,  V,  and 
V,  is  passed  through  a  filter  con¬ 
sisting  of  a  l.OOO-ohm  series  re¬ 
sistor  and  a  30-{if  shunt  capacitor. 

The  output  stage  of  channel  1 
consists  of  Fm  direct-coupled  to  the 
output  from  the  pulse-width  control 
circuit.  This  tube  raises  the  power 
level  of  the  signal  and  provides  a 
small  amount  of  clipping  for  better 
wave  form. 

The  output  voltage  controls  con¬ 
sist  of  potentiometer  R„  and  switch 
S„-  On  the  high-voltage  range,  the 
potentiometer  serves  as  the  plate 
load  resistor.  A  700-ohm  series 
resistor  serves  to  protect  the  tube 
in  case  the  output  terminals  should 
l>e  short<-ircuited  accidentally.  On 
the  two  lower  voltage  ranges,  the 
plate  load  resi.stance  is  increased 
to  about  50,000  ohms  to  reduce  the 
drain  on  the  plate-supply  battery. 

The  three  resistors  in  the  plate 
circuit  are  cho.sen  so  that  the  total 
voltage  which  appears  across  R„ 
is  1  10  and  1/100  that  which  ap¬ 
pears  on  the  high-voltage  range. 
The  quiescent  plate  voltage  of  the 
tube  being  lower  on  the  two  lower 
voltage  ranges,  the  grid-bias  ad¬ 
justment  is  changed  by  switching 
out  the  70,000-ohm  resistor  in  se¬ 
ries  with  Rt,  to  keep  the  tube  oper¬ 
ating  as  a  clipping  stage.  Since  the 
tube  is  self-protecting  against  short 
circuits  on  the  output  terminals 
for  the.se  conditions,  the  700-ohm 
series  resistance  is  switched  out  of 
the  circuit. 

The  circuits  of  channel  2  are 
essentially  duplicates  of  the  syn¬ 
chronizing-pulse  advance  circuit, 
the  pulse-width  control  circuit  and 
the  output  circuit  of  channel  1. 

Single  Pulse  Train 

For  initiating  a  single  voltage 
pulse  in  the  output  of  each  channel, 
circuit  changes  are  made  by  the 
output-voltage  waveform  selector 
switch  S,.  On  position  1,  this  switch 
decouples  the  oscillator,  connects 
the  grid  of  V,  to  a  large  negative 
bias  and  connects  the  grid  of  V, 
to  a  separate  network  consisting 
of  two  resistors,  a  capacitor  and  a 
spdt  switch  S..  When  S.  is  in  the 
normal  position,  V,  is  biased  be¬ 
yond  cut  off.  When  the  switch  is 
operated,  the  grid  is  raised  to  + 180 
volts  and  allows  the  tube  to  start 
conducting  very  rapidly.  The  out- 


Output  Toltaqt  wav^iorm  (A)  and  con- 
•toncy  of  woTo  shapo  oi  tho  output 
▼oltogo  puUo  with  roopoct  to  norro  lood- 
Inq  on  tho  ttimulator  (B) 


put  pulses  from  the  differentiating 
circuits  connected  to  the  plate  of 
V,  are  sufficient  to  generate  the 
synchronizing  pulse  signal  and  to 
fire  the  first  multivibrator  consist¬ 
ing  of  F,  and  F^  From  that  point 
on  the  operation  is  the  same  as  for 
repeating  pulses,  except  that  the 
multivibrators  fire  only  once. 

The  capacitor  across  S4  prevents 
the  circuit  from  resetting  immedi¬ 
ately  when  S.  is  released.  This  de¬ 
lay  is  introduced  to  prevent  the 
multivibrators  from  firing  more 
than  once  in  case  5,  should  chatter 
or  make  bad  contact  during  the 
opening  and  closing  operation. 

D-C  Output  Circuits 

When  the  output  voltage  wave¬ 
form  selector  is  switched  to  posi¬ 
tion  3,  the  multivibrators  and 
output  tubes  are  cut  off  and  adjust¬ 
able  resistances  R,,  and  Rm  are  con¬ 
nected  in  parallel  with  the  output 
tubes  of  channels  1  and  2.  Thus 
battery  voltage  is  applied  directly 
across  the  output-voltage  control 
circuits  and  direct  current  is  avail¬ 
able  at  the  output  terminals.  The 
resistances  R„  and  R»  are  adjusted 
to  match  the  apparent  resistance 
of  the  output  tubes  when  they  are 
conducting  so  that  the  same  voltage 
calibrations  on  the  output-voltage 
control  dials  apply  whether  the 
stimulator  is  delivering  direct  cur¬ 
rent  or  rectangular  voltage  pulses. 

Switching  Provisions 

Separate  off -on  switches  are  pro¬ 
vided  in  each  output  channel  to 


reduce  battery  drain  when  all  chan¬ 
nels  are  not  being  used.  The 
.switches  are  wired  in  the  filament 
circuits  and  turn  off  all  tubes  which 
function  only  in  the  corresponding 
channel. 

The  pulse-repetition-rate  range- 
selector  switch  St  is  interlocked 
with  the  pulse-width  range-selector 
switches  S,  and  S,  to  turn  off  the 
pulse-width  control  circuits  by 
switching  off  the  plate  supply  volt¬ 
age  if  both  range  selectors  are  set 
on  the  high  ranges  simultaneously. 
For  long  pulse  widths  at  high  pulse 
repetition  rates,  successive  pulses 
would  overlap  and  block  the  opera¬ 
tion  of  the  pulse-width  control 
circuits. 

The  normally-closed  contact  on 
5.  provides  a  means  of  starting  and 
stopping  the  generation  of  output 
pulses.  This  switch  plugs  into  the 
circuit  through  a  phone  plug  and 
jack.  When  S,  is  in  position  2  with 
S,  plugged  in,  F,  is  biased  suffi¬ 
ciently  negative  to  block  the  oscil¬ 
lator.  When  S,  is  operated,  positive 
bias  is  applied  to  F„  the  oscillator 
begins  to  function  immediately  and 
voltage  pulses  appear  at  the  output 
terminals.  When  5.  is  released,  the 
oscillator  is  blocked  and  the  output 
pulses  stop.  Continuous  pulsing 
operation  is  obtained  by  unplug¬ 
ging  S.. 

The  stimulator  described  in  this 
paper  was  developed  by  the  Bio- 
Mechanics  Group,  University  of 
California,  whose  work  is  aided  by 
a  grant  from  the  National  Founda¬ 
tion  of  Infantile  Paralysis,  for  use 
in  neuromuscular  research  studies. 
The  stimulator  has  been  in  active 
use  for  over  two  years  and  has 
given  excellent  performance,  both 
as  a  general-purpose  stimulator  and 
for  supplying  synchronized  pulses 
from  two  main  output  channels. 
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Reeves  model  A- 105  computer  uses  six¬ 
teen  driftless  high-qaln  d-c  amplifiers. 
Removable  pre-patch  board  permits 
patching  for  problems  oway  from  com¬ 
puter,  saving  set-up  time,  permitting 
problem  storage  and  making  multiple- 
shift  operation  possible 


The  REAC  is  a  group  of  gen¬ 
eral-purpose  analog  computer 
equipments  capable  of  solving  non¬ 
linear  differential  equations  with  a 
high  degree  of  accuracy.*  The  new¬ 
est  version  contains  16  high-gain 
driftless  d-c  amplifiers,  4  limiters 
of  a  new  and  extremely  effective 
design,  6  automatic  switching  de¬ 
vices,  and  passive  circuit  elements 
which  may  be  used  in  conjunction 
with  the  high-gain  amplifiers  to 
generate  transfer  functions. 


Figure  1  shows  a  high-gain 
pha.se-inverting  d-c  amplifier  con- 
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nected  to  perform  the  operation  of 
summation  of  variables.  Integra¬ 
tion  with  respect  to  time  is  achieved 
by  substituting  a  capacitor  for  the 
feedback  resistor.  Three  stages  are 
used,  providing  the  requisite  phase 
inversion  and  an  overall  gain  of  ap¬ 
proximately  30,000.  The  input 
stage  is  operated  to  draw  essen¬ 
tially  zero  grid  current,  so  that  the 
current  through  the  feedback  re¬ 
sistor  may  be  considered  equal  to 
the  sum  of  the  input  currents,  as 
indicated  on  the  equivalent  circuit. 

The  grid  voltage  has  a  varying 
component  which  drives  the  output 
voltage  to  a  value  dependent  upon 
the  input  voltages,  and  a  relatively 
steady  component  which  is  called 
the  drift  voltage  because  it  is  due 
to  d-c  amplifier  drift  after  zero¬ 
balancing.  The  amplifier  gain  being 
high,  the  varying  component  of  e, 
changes  only  slightly  (about  0.01 
volt)  as  V,  varies  over  its  full 
range  (a  swing  of  approximately 
300  volts).  The  amplifier  is  bal¬ 
anced  by  adjusting  the  .second- 
stage  bias  for  zero  output  with  the 
input  points  opened.  Under  these 
circumstances  e,  is  zero.  This  is 
the  condition  in  which  the  amplifier 
is  operated.  With  the  amplifier 
properly  balanced,  V.  =  —(A\\ 
+  BV,),  which  is  the  ideal  per¬ 
formance  equation  of  a  summing 
amplifier. 

Qualitatively  the  circuit  of  Fig.  1 
is  similar  to  a  .ser^'o.  Any  error 
voltage  at  the  input  grid  appears 
as  a  large  voltage  of  opposite  sign 
at  the  output  where,  by  virtue  of 
the  voltage  division  across  the  in¬ 
put  and  feedback  resistors  from  the 
output  voltage  to  the  various  input 
voltages,  it  drives  the  input  grid 
voltage  back  toward  zero.  The 
amplifier  is  thus  a  voltage  servo 
which  maintains  a  null  at  its  input 


grid  by  virtue  of  current  feedback. 
The  input  grid  floats  at  a  virtual 
ground.  This,  in  effect,  allows  the 
various  input  circuits  to  be  con¬ 
nected  to  the  common  point  with 
no  feed-through  between  them  in 
the  summing  network.  The  high- 
precision  values  of  commercially 
available  passive  components,  par¬ 
ticularly  resistors,  may  then  be 
used  for  accurate  computation. 

Grief  Current 

It  is  not  possible  to  maintain  zero 
grid  current  in  a  d-c  coupled  ampli¬ 
fier  stage  in  which  plate  current  is 
flowing;  the  grid  current  is  a  func¬ 
tion  of  plate  current  and  may 
be  made  relatively  constant  by 
operating  at  low  plate  current.  Us¬ 
ing  a  6SL7  as  an  input  tube  in  the 
circuit  shown  in  Fig.  1,  about  20  x 
10''*  ampere  of  grid  current  flows. 
Because  of  the  feedback  arrange¬ 
ment,  this  current  all  flows  through 
the  1-meg  feedback  resistor,  pro¬ 
ducing  an  error  of  approximately 
2  mv  at  the  output. 

To  understand  why  grid  current 
flows  only  through  the  feedback  re¬ 
sistor,  consider  what  happens  if 
any  grid  current  flows  through  the 
input  resistor.  The  voltage  across 
the  resi.stor  will  change.  Since  the 
input  end  of  the  resistor  is  tied  to 
a  low-impedance  source  the  voltage 
of  which  will  not  be  affected  by  the 
.small  change  in  current,  the  voltage 
at  the  input  grid  will  tend  to 
change.  The.  amplifier  will  oppose 
this  action  by  driving  the  output 
voltage  so  as  to  buck  this  change. 

All  d-c  amplifiers  are  inherently 
susceptible  to  drift  because  a  slight 
change  in  grid-to-cathode  voltage  in 
the  first  stage  (due  to  a  slight  vari¬ 
ation  in  plate  supply  or  heater  volt¬ 
age,  resi.stor  drift  or  input  tube  un¬ 
balance)  is  amplified  in  succeeding 
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(Chopper  and  auxiliary  a-c  amplifier  provide  continuous  balancing  to  counteract  drift. 
Input  current  is  zero  because  all  input-stage  grid  current  goes  through  feedback  resistor. 
Two-page  table  gives  input  and  output  networks  for  use  with  amplifier  to  generate  variety 
of  complex  transfer  functions  for  summation  operation  in  analog  computers 


staKes,  producing  a  large  change  in 
output  voltage.  Despite  the  drift 
problem,  the  use  of  d-c  amplifiers 
for  analog  computation  is  highly 
desirable  because  d-c  voltages  may 
be  operated  on  with  simple  RC  net¬ 
works.  Equivalent  networks  for 
a-c  carrier  systems  are  complex  and 
are  sensitive  to  carrier  frequency 
variation.  A  d-c  amplifier  with  an 
input  resistor  and  a  feedback 
capacitor  provides  more  accuracy 
over  a  wider  range  of  integration 
than  any  other  analog  device. 

Balancing 

Various  methods  have  been  used 
to  solve  the  drift  problem,  most  of 
which  resolve  themselves  into  fre¬ 
quent  setting  of  a  voltage  level.  The 
original  REAC  computer  used  a 
•  servo  balancing  system  in  which 
the  amplifier  inputs  were  opened 
'  and  the  output  voltage  supplied  as 
the  error  signal  to  a  servo  driving 
the  potentiometer  from  which  the 
balancing  voltage  was  tapped.  A 
stepping  relay  and  clutching  system 
switched  the  .servo  amplifier  and 
motor  to  each  of  the  20  amplifiers 
in  turn.  This  eliminated  the  drift 
voltage  at  the  instant  of  adjust¬ 
ment.  Frequent  adju.stment  was 
necessary  and  the  allowable  prob¬ 
lem  running  time  was  limited  by 
the  amplifier  drift  rate. 

An  all-electronic  continuous-bal- 
'  ancing  system  has  been  developed’, 
using  a  chopper  in  conjunction  with 
an  auxiliary  a-c  amplifier.  The  cir¬ 
cuit  version  used  in  the  REAC  is 
shown  in  Fig.  2.  Any  voltage  ex¬ 
isting  at  the  input  grid  is  chopped 
into  a  60-cycle  signal  by  the 
vibrator  which  grounds  the  junc¬ 
tion  of  R;  and  C,  on  alternate  half¬ 
cycles.  Note  that  grounding  the 
input  in  this  manner  draws  neg¬ 
ligible  current  because  the  input 


grid  is  always  within  2  mv  of 
ground  and  the  resistance  to 
ground  through  the  vibrator  is 
more  than  2  meg. 

The  amplifier  output  is  half-wave 
rectified  by  the  vibrator,  filtered  by 
R,  and  C„  and  coupled  to  the  second 
grid  of  the  d-c  amplifier  input.  The 
first  stage  of  the  input  tube  re¬ 
ceives  the  input  signal  directly, 
while  the  other  grid  receives  the 
output  of  the  auxiliary  amplifier. 
The  auxiliary  amplifier  output  is 


added  to  the  direct-coupled  signal 
by  means  of  the  common  cathode 
resistor  of  the  first  stage. 

The  auxiliary  amplifier  has  a  d-c 
gain  of  about  1,000.  Since  it  is  in 
series  with  the  basic  amplifier,  be¬ 
tween  the  junction  of  the  summing 
resistors  and  the  basic  amplifier, 
the  combination  has  a  d-c  gain 
which  is  the  product  of  the  gains  of 
the  two  amplifiers  (about  30  X 
10*).  Moreover,  the  auxiliary  ampli¬ 
fier  is  drift-free  so  that  the  drift 


FIG.  2 — Circuit  u**d  to  couatoract  drilt  oi  ompliilar 
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voltage  is  less  by  a  factor  of  about 

1,000. 

Stability 

Certain  stability  problems  arise 
when  it  is  attempted  to  raise  the 
loop-gain  of  a  feedback  system  60 
db  by  the  in.sertion  of  an  additional 
amplifier  in  series.  If  the  auxiliary 
amplifier,  which  provides  the  addi¬ 
tional  gain,  has  a  bandwidth  re¬ 
stricted  to  low  frequencies  .so  that 
the  gain  of  the  auxiliary  amplifier 
falls  to  unity  before  the  main  am¬ 
plifier  gain  is  attenuated  more  than 
a  small  fraction  of  a  db  by  the  anti¬ 
sing  networks,  and  if  the  auxiliary 
amplifier  is  bypassed  so  that  high- 
frequency  components  of  the  signal 
will  pass  directly  through  the 
primary  amplifier,  the  combination 
may  be  made  stable. 

The  gain-fre<iuency  characteris¬ 
tic  of  the  amplifier  is  shown  in 
Fig.  To  satisfy  the  Nyquist-Bode 
stability  requirements  the  charac¬ 
teristic  curve  should  cross  the  unity 
gain  <0  db)  line  at  a  slope  of  less 
than  12  db  per  (K-tave.  Each  in¬ 
dividual  response  curve  satisfies 
this  condition.  With  the  series  con¬ 
nection,  however,  if  the  sloping  sec¬ 
tions  were  to  overlap,  the  combined 
attenuation  would  produce  too 
steep  a  slope.  It  is  thus  necessary 
that  the  auxiliary  amplifier  fre- 
(piency  response  be  severely  limited. 
.Additionally,  the  auxiliary  ampli¬ 
fier  mu.st  be  bypas.sed  because  the 
slope  of  its  characteristic  increa.ses 
sharply  below  unity  gain.  Since  the 
auxiliary  amplifier  is  followed  by  a 
gain  of  roughly  .'Ut.OOO  the  .series 
combination  would  have  unity  gain 
at  a  gain  of  1/:?0.000  for  the 
auxiliary  amplifier,  at  which  point 
the  sIo|)e  of  the  characteristic  is 
too  steep. 

Whenever  there  is  a  disturb¬ 
ance  at  the  direct  input,  the  balanc¬ 
ing  input  must  not  be  a  larger  dis¬ 
turbance  because  when  coupled 
through  the  amplifier  it  would  drive 
the  direct  input  grid  in  the  opposite 
direction  past  zero  and  o.scillation 
would  result. 

A  further  stipulation  is  thus 
necessary  for  stability.  The  time 
constant  of  R,  and  C,  at  the  output 
r>f  the  balancing  amplifier  must  be 
equal  to  or  greater  than  the 
time  constant  of  R,  and  C,  at 
the  input  multiplied  by  the  gain  of 


the  balancing  amplifier.  In  this 
fashion  the  amplified  transient  at 
the  balancing  amplifier  output  is 
attenuated  so  that  the  amplitude  of 
the  transient  input  to  the  balancing 
grid  does  not  over-compensate  and 
cause  the  input  grid  to  be  driven  in 
the  opposite  direction.  Filter  net¬ 
work  R,—C,  is  required  at  the  in¬ 
put  of  the  two-stage  amplifier  to 
isolate  the  input  grid  of  the  6SL7 
from  the  vibrator  signal. 

It  is  necessary  for  stability  that 
the  vibrator  have  make-before- 


FIG.  3 — Variation  oi  gain  with  Ire- 
quency  for  d-c  omplifier 


FIG.  4 — Generalised  block  diagrom  of 
amplifier 


FIG.  5-  Examples  of  tronsfer  function 
networks 


break  contacts.  If  one  of  the 
vibrator  contacts  is  momentarily 
ungrounded,  the  in-phase  a-c 
coupled  through  the  vibrator  ca¬ 
pacitance  will  cause  the  balancing 
amplifier  to  oscillate.  If  one  con¬ 
tact  is  grounded  at  all  times,  most 
of  the  feed-through  is  eliminated 
and  the  balancing  circuit  is  stable. 

Transfer  Functions 

The  use  of  d-c  amplifiers  in  com¬ 
bination  with  passive  networks  to 
generate  complex  transfer  func¬ 
tions  is  a  generalization  of  summa¬ 
tion  (or  integration).  The  equations 
in  Fig.  4  hold  when  e,  is  essentially 
zero  and  very  small  grid  current 
flows.  Here  Z,  and  Z,  are  the 
short-circuit  transfer  impedances 
of  the  respective  networks.  The 
short-circuit  transfer  impedance  is 
defined  as  input  voltage  divided  by 
output  current  for  output  short- 
circuited,  hence  ( V.  F,)  =  (  — 

Z.  Z,)  =  fip)  where  p  =  d  dt 
and  f{p)  is  a  transfer  relationship 
between  output  and  input  voltage 
dependent  solely  upon  the  networks 
(to  the  extent  that  c,  and  I,  are 
cIo.se  to  zero). 

An  example  is  presented  in  Fig. 
5,  along  with  the  networks  that 
provide  the  desired  transfer  func¬ 
tion.  The  input  and  output  net¬ 
works  may  be  modified  to  adapt  the 
component  values  available  to  the 
component  values  required  by  modi¬ 
fying  the  circuits  individually 
without  changing  their  time  con¬ 
stant. 

For  example,  the  feedback  net¬ 
work  can  Ije  changed  as  shown  in 
Fig.  .oB.  This  actually  changes  the 
constant  term  6  in  the  numerator 
but  does  not  affect  the  differential 
terms.  The  reduction  in  feedback 
resistance  value  and  increase  in 
input  resistance  value  drop  the 
steady-state  gain  to  .5  4.  Origin¬ 
ally  the  gain  was  6.  This  factor 
can  be  picked  up  elsewhere  in  the 
computing  loop. 

The  table  of  transfer  functions 
was  prepared  by  S.  Godet  of  Reeves 
Instrument  Corp. 
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Table  I — Transfer  Functions  of  R-C  Input  and  Output  Networks 

Tu  KPiieralF  a  ^p<■cifir  /<p),  rewrite  inf  to  a  funriiun  in  the  le(l-haiid  rolumii.  atijareni  to  the  (uiu'tioii  representing 
/(p)  in  the  form  ?..//<  where  Choose  input  and  output  networks  in  ae-  /■  and  /.  respeetively. 

7.,  and  7,k  are  eaeh  in  a  form  correspond-  rordanre  with  the  diagrams  and  relations 
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(Continued  on  page  118) 
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Table  I  (confinuedl— Transfer  Functions  of  R-C  Input  and  Output  Networks 
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PLUG 

No.  15M.14684 
PATENT  PENDING 


TV  no  VOLT 


DISCONNEa  PLUG 


The  new  CINCH  one  piece  pin  with  solder  toil  is  featured 
in  the  re-designed  CINCH  1 10  Volt  TV  lead  in.  Underwriters 
approved,  this  improved  disconnect  is  a  contribution  of 
CINCH  engineering  to  the  industry’s  programs  of  material 
conservation  and  design  simplification. 


EUMINATES  INTERMIT- 
TENTS.  Th«  n«w  on* 
pi*c*  pin  with  toldcr 
I  toil  intur*>  potitiv* 
r  •{•ctrical  flow  through 
\  plug  to  Mt  by  slim- 
\  inoting  old  tt^*  pin- 
\  lug  rlv*l*d  i^nt. 


SAVES  score*  moforiolt  .  .  . 
•liiniiNilot  on*  pi*c*  of  in* 
tvloliofi  ood  two  sofdorifiQ 
IWQf. 

SAVES  ftoldor  ond  soldoring 
oporotions  of  logs  to  pins. 


CINCH  MANUFACTURING  CORPORATION 

102t  South  Hoiiioo  A«o.,  Chicago  24,  MllooU  _ 

SoOsidinrv  •#  United-Cow  Postene* 

Cerpertlon.  ComOndge,  Moss 


Choosing  Pentodes 
for  Broad-Bond  Amplifiers 


Gain-bandwidth  products  for  pentodes  are  easy  to  calculate  individually,  but  a  graphic 
comparison  of  these  broad-band  amplifier -tube  figures  of  merit  yields  a  wealth  of 
interesting  and  useful  information.  Such  a  comparison  is  shown  in  chart  form  below 


There  are  many  tubes  now 
available  for  use  in  broad¬ 
band  amplifiers.  Pentodes  are 
generally  preferred  to  other 
types  because  of  their  relatively 
low  grid-to-plate  capacitance 
values.  The  chart  below  shows  at 
a  glance  the  relative  suitability 
of  100  typical  pentodes  for  use 
in  broad-band  amplifier  circuits. 

The  important  features  of  a 
pentode  in  this  application  are 
its  transconductance  or  p.,  and 
the  total  capacitance  to  ground 
C,  which  is  equal  to  the  input 
plus  the  output  capacitance.  The 
plate  resistance  is  much  larger 
than  the  load  resistance  R  and 
is  usually  neglected. 

At  normal  frequencies  the  gain 
of  the  tube  is  g^R.  At  high  fre¬ 
quencies,  if  no  compensation  is 
used,  the  gain  falls  to  70  percent 
at  the  frequency  where  the  re¬ 


width  product  are  lines  sloping 
upwards  at  45  degrees.  The  most 
desirable  tube  for  this  service 
is  towards  the  lower  right  cor¬ 
ner  of  the  chart. 

One  use  of  this  chart  is  to 
indicate  tubes  that  are  electri¬ 
cally  similar,  such  as  the  6AU6 
and  6BH6. 

The  chart  also  shows  that  an 
improved  tube  can  be  obtained 
either  by  increasing  the  as 
shown  by  types  6AG5  and  6BC5, 
or  by  decreasing  the  capacitance, 
as  shown  by  types  6AG5  and 
6AK5. 

Other  similarities  and  differ¬ 
ences  are  shown  by  tubes  on  the 
same  diagonal  line.  For  example, 
types  6AK5,  6CB6  and  6AH6 
have  the  same  gain-bandwidth 
product,  with  different  values  of 
transconductance  and  capaci¬ 
tance. 


Radio  Valve  Company  of  Canada  Ltd. 
Toronto^  Ontario 


actance  of  C  is  equal  to  R.  If 
this  frequency 


^  2  xfiC 

is  taken  as  the  bandwidth,  then 

gain  X  bandwidth  >■  2  t  Q 

and  depends  on  the  tube  charac¬ 
teristics  rather  than  on  the  ex¬ 
ternal  circuit.  More  complicated 
coupling  networks  will  extend 
the  bandwidth,  but  the  gain- 
bandwidth  product  will  still  de¬ 
pend  on  the  ratio  of  p.  to  C. 

Transconductance  and  total 
capacitance  are  used  as  coordi¬ 
nates.  Different  envelope  styles 
are  shown  by  different  symbols. 
Using  logarithmic  scales,  the 
contours  of  constant  gain-band¬ 
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Don’t  let  contact  assembly  problems 
**sidetrack”  your  engineers... 
your  production  facilities! 

No  manufacturer  today  can  afford  to  waste  either  man  hours 
or  machine  time.  He  must  plan  his  operations  so  that  both 
work  full  time  at  the  jobs  they  can  do  best — their  regular  jobs. 

You  can  avoid  diverting  men  and  machines  from  your  own 
specialty  by  turning  to  Mallory  for  improved  design  and  the 
production  of  contact  assemblies — a  job  for  which  Mallory 
has  the  necessary  specialized  skills,  materials  and  tools. 

For  25  years,  Mallory  has  been  designing  and  producing  con¬ 
tacts  ,  .  .  has  built  an  unequalled  store  of  experience  .  .  . 
developed  special  alloys,  special  techniques  and  special  tools 
to  turn  out  all  kinds  of  contact  assemblies. 

These  assemblies  pay  off  for  Mallory  customers  in  the  form 
of  outstanding  performance  on  the  job — often  at  reduced 
costs.  In  addition,  when  you  put  Mallory  to  work  for  you, 
you  completely  eliminate  the  problems  of  scheduling,  inventory 
control,  other  overhead  costs  and  divided  responsibility 
involved  in  handling  your  own  contact  unit  production. 

Call  or  write  Mallory  today.  You’ll  find,  as  many  other 
manufacturers  have,  that  it  really  jwys  in  many  ways  to  count 
on  .Mallory  for  all  your  contact  assembly  needs. 

#  #  Shown  here  are  exampies  of  Mallory  contact  asaetnhly  design  and  production. 

Each  represents  a  practical^  economical  answer  to  specific  problems  of  conductivity 
. .  .  necess/iry  physical  strength  . . .  secure  bonding  of  contact  to  hacking  materml. 

You  can  count  on  the  same  kind  of  satisfactory  answer  to  all  your  contact  assembly 
problems  when  you  put  Mallory  's  specialized  knowledge^  techniques  and  materials 
to  work  for  you. 

In  Canada^  made  and  sold  by  Johnson  Matthey  &  Mallory ^  Ltd.^  1 10  Industry  St.^  Toronto  75,  Ontario 

Electrical  Contacts  and  Contact  Assemblies 

SERVING  INDUSTRY  WITH 

EI«ctrom«<hani<al  f roduett— Ratistori  •  Switch*!  •  TV  Tun*rt  •  Vibratori 
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Parallel-Output  Push-Pull  Circuit 


By  John  W.  Flowers 
Aasociate  Professor  of  Physics 
University  of  Florida 
Oainesville,  Florida 

A  NEW  and  interesting  push-pull 
output  circuit  has  recently  been  de¬ 
scribed  by  Arnold  Peterson  and 
D.  B.  Sinclair  of  the  General  Radio 
Company,*  With  this  circuit,  each 
tube  in  a  push-pull  pair  delivers  an 
output  signal  voltage  and  current 
which  combine  in  parallel  in  the 
primary  of  the  output  transformer. 
In  the  usual  push-pull  circuit  the 
output  voltages  combine  in  series 
with  an  output  impedance  which  is 
four  times  larger  than  the  parallel 
output  circuit. 

A  modification  of  the  General 
Radio  circuit  is  presented  in  Fig.  1. 
The  experimental  circuit  of  Fig.  1 
provides  the  simplifications  of  self 
biasing  and  perhaps  more  conven¬ 
tional  circuitry  in  the  driving  and 


inverter  stages  for  power  outputs 
near  20  watts.  The  power-handling 
characteristics  of  this  circuit  as  de¬ 
termined  by  observations  of  wave 
shape  show  no  significant  difference 
from  the  usual  push-pull  circuit 
with  equivalent  operating  poten¬ 
tials.  For  the  6L6  output  tubes 
indicated,  somewhat  excessive  cath¬ 
ode  potentials  are  developed  at 
the  higher  levels  for  the  cathode  of 
V^.  Other  output  tubes  are  avail¬ 
able,  however,  that  operate  within 
rated  values  of  heater-cathode 
potentials. 

Self-biasing  potential  is  devel¬ 
oped  across  the  cathode  resistor  R, 
which  carries  the  current  of  both 
F,  and  F,.  Only  part  of  this  poten¬ 
tial  is  used  to  bias  F,  since  F,  is 
partially  self  biased  by  the  d-c  drop 
in  the  transformer  primary  winding 
contained  in  its  cathode  circuit.  The 
potentiometer  R,  serves  to  balance 


FIG.  1 — Sali-Uoxod  porallal-output  push-pull  circuit  using  psntods  drlTsrs.  Power 
output  is  from  15  to  18  watts 
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tube  currents  and  compensate  for 
the  drop  in  the  transformer  wind¬ 
ing.  By-passing  of  the  cathode  re¬ 
sistor  Ri  is  not  necessary. 

In  the  parallel  output  circuit  it  is 
necessary  to  drive  the  upper  output 
tube  F,  by  a  signal  developed  be¬ 
tween  the  cathode  and  grid  of  F,. 
Since  the  cathode  of  V',  contains  the 
output  signal  voltage  it  becomes 
necessary  to  compensate  the  signal 
developed  by  the  driver  F,  which  is 
in  turn  driven  with  respect  to 
ground.  This  is  accomplished'  by 
deriving  the  plate-supply  potential 
of  F,  from  the  plate  of  F,  which 
contains  the  same  a-c  component  as 
the  cathode  of  F,. 

To  a  first  approximation,  and  dis¬ 
regarding  any  self-adjusting  effects 
that  occur,  the  introduction  of  the 
a-c  signal  component  in  the  plate 
supply  of  F,  best  compensates  for 
the  same  a-c  component  existing  at 
the  cathode  of  F,  when  the  driver 
F,  is  chosen  to  be  a  pentode  operat¬ 
ing  with  a  constant  screen  voltage. 

With  a  pentode  driver,  the  a-c 
component  in  its  plate  supply  does 
not  develop  any  appreciable  com¬ 
ponent  across  its  output  load.  The 
only  appreciable  output  component 
developed  across  the  output  load  of 
the  driver  F,  is  due  to  the  signal 
that  appears  at  its  grid  with  re¬ 
spect  to  ground.  Thus  the  only  ap¬ 
preciable  signal  presented  between 
the  grid  and  cathode  of  F,  is  de¬ 
rived  from  the  grid-to-ground  sig¬ 
nal  of  F^ 

With  the  exception  of  the  plate 
supply  of  F„  the  drivers  are  sym¬ 
metrical  and  are  preceded  by  a  con¬ 
ventional  phase  inverter  and  coup¬ 
ling  stage.  The  variable  plate 
supply  of  F,  produces  negligible 
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50  kc.  to  75  me. 


EXAMINE  THESE 


'^isatuAe^- 


WHICH  SIMPLIFY 


ACCURATE  MEASUREMENTS 


1  OSCILLATOR  FREQUENCY  DIAL 


Thit  larg*  4M"  epM  tac«4  4lal  bat 
•IghI  ovortopping  frogvoncy  rangot, 
Mch  callhratt4  dtractfy  in  kllocyclat 
or  mogocyclat,  with  tcnlnt  convwi- 
iooMy  4ivldn4  for  moximum  rto4 
ability.  A  vtmlor  dial  drivt  MiabiM 
Ann  itttingt  la  b*  mod*  wilb  tat*. 
All  Irtguancy  rangat  art  accvrolt  la 
wHbin  ^  1%  txctpl  Hit  SO-7S  oitgo- 
cyclt  rangt  which  it  accwrolt  la 
w3%.  Tht  citarly  marktd  rangt 
changt  twitch  locoltd  dirtcHy  bt- 
ntoHi  Hit  frtgwtncy  dial  facilllaitt 
rapid  and  patWvt  ttltclian  of  Hit 
dttirtd  frtgutney  band. 


Radio  frequency  circuit  design  often  requires  the  accu¬ 
rate  measurement  of  Q,  inductance  and  capacitance 
values.  For  this  application  the  Type  160-A  Q-Meter  has 
become  the  uncompromising  choice  of  radio  and  elec¬ 
tronics  engineers  in  this  country  and  abroad. 

Each  component  port  and  assembly  used  in  the  manu¬ 
facture  of  this  instrument  is  designed  with  the  utmost  care 
and  exactness.  Circuit  tolerances  are  held  to  values 
attainable  only  in  custom  built  instruments. 

With  the  160-A  Q-Meter,  as  with  other  Boonton  Radio 
Corporation  instruments,  the  keynote  in  design  is  to 
embody  accurate  direef  reading  features  which  save 
time  and  simplify  operation. 

SPECIFICATIONS 

Otclll«for  Fr*qu*ficy  Rpng«:  50  kc.  to  75  me.  In  S  rangpf. 

Otcllkrtor  Frp^utney  Accuracy:  ^  1  50  kc.*-*50  me. 

^3%p  50  me.— 75  me. 

Q  Muoturamufit  Rongu:  Diructly  colibrotu^  in  Q,  30-350.  **Mul- 
ti^y.~Q.~By*'  Mulur  colibrotud  of  intorvoU  fram  xl  fo  x3p  ond  olto 
•t  x3.5y  oxfonding  O  rang*  to  635. 

Q  Mooturomonf  Accuracy:  ApiKoximotoly  5%  for  diroct  roodlng 
mooturomoni,  for  froquoncios  up  fo  30  me.  Accurocy  lost  of  liighor 
froquuncitt. 

Copocifonco  CoMbrofion  Kongo:  Moin  copocifor  tocHon  30-450  mmf« 
occuracy  1  %  or  1  mmf  whlchovor  it  groofor.  Vornior  copocifor 
toefion  *^3  mmfy  xtro,  — 3  mmf,  colibrofod  in  0.1  mmf  tfopt.  Ac¬ 
curacy  ^0.1  mmf. 

Prko:  $635. 00  F.O.B.  Boonton,  N.  J. 


2  Q-TUNIN6  CAPACITANCE  DIALS. 


UC  diol  torvot  fwofoM  purpoto 
of  (1)  convonionMy  ond  occu- 
rotoly  indkofing  tuning  copocb 
tonco  diroeffy  In  MMFp  and  (3) 
providing  on  ofFoctivo  inductonco 
tcolo  which  olto  bocomot  droct 
rooding  of  corfoln  doBnod  fr^ 
quonciot  thown  on  froquoncy 
roforonco  plofo.  Incromonfol  co- 
pocHonco  diol  of  right  colibrofod 
fram  +3  MMF  through  loro  fo 
-3MMFpOCCuroHfo  ^0.1  MMF. 


3  Q -VOLTMETER  AND  MULTIPLIER  METER. 


For  tho  indkofion  of  Q  voluot  tho  16<VA 
Q  Motor  omployt  o  Wotfon  Modol  643  Motor 
colibrofod  droctfy  in  formt  of  Q  ovor  tho  rongo 
from  30*350.  Tho  domping  of  tho  motor 
movomont  It  Idool  for  tho  ropM  dotormlncH 
tion  of  oxoct  rotononco  without  tlugg  Ithnott 
or  ovorthool.  Tho  lonco  typo  polntor  onobiot 
O  roodingt  to  bo  ohioinod  fo  tho  noorott 
unit.  Locotod  dtrocMy  bontoth  tho  Q  voH- 
motor  It  tho  **Multiply-ChOy*'  motor  whkh 
providot  Q  muMplior  foctort  of  XI  to  Xl.S 
In  0.1  tfopt,  X3,  ond  X3.S  thoroby  oxtonding 
tho  utofvl  rongo  of  Q  IndkoHon  to  635.  Thit 
motor  it  corofvlly  motchod  to  o  portkulor 
thormocoupio  olomont  for  moximum 
occuracy. 


Wrfto  for  further  mformotion 

DESIONERS  AND  MANUFACTURERS  OF  THE  O  METER  •  QX  CHECKER 

FREQUENCY  MODULATED  SIGNAL  GENERATOR  •  BEAT  FREQUENCY 
^  GENERATOR  AND  OTHER  DIRECT  READPtG  MSTRUMENTS 

BUUNlUN  HADIO 
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FIG.  2 — Puah-puU  output  bridqo  (A)  with 
only  primary  winding*  shown.  Vortical 
diTision  yields  two  parollol-typo  cir¬ 
cuits;  horisontal  division  yiol^  two 
sorios-typ*  push-pull  circuits.  Balancsd 
output  without  o  transiormsr  (B) 


departure  from  symmetry  for  a 
pentode  as  compared  with  triodes. 
The  relative  performance  with  re¬ 
spect  to  distortions  however,  re¬ 
mains  to  be  determined. 

Feedback  is  obtained  from  the 


voice  coil  to  the  cathode  of  the  input 
sta^e.  Feedback  from  the  primary 
of  the  output  transformer  is  more 
difilcult.  The  phase  relations  are 
not  proper  for  feedback  to  the  cath¬ 
ode  or  plate  of  the  input  triode. 

It  appears  likely  that  the  usual 
series  push-pull  circuit  and  the 
parallel  push-pull  circuit  may  be 
combined  to  form  a  quadruplet 
push-pull  stagre  of  even  greater  sym¬ 
metry  than  either  alone.  Such  a 
suggested  circuit  is  indicated  in 
Fig.  2.  It  would  require  four 
drivers  as  well  as  a  pair  of  center- 
tapped  primary  windings  on  the 
output  transformer.  Only  one 
phase  inverter  would  be  required, 
however.  Each  push-pull  type  would 
then  appear  to  be  only  a  part  of  the 
circuit  of  Fig.  2. 

Inspection  of  the  circuit  of  Fig. 
2  reveals  two  series  push-pull  cir¬ 
cuits  connected  in  parallel  or  two 
parallel  push-pull  circuits  connected 
in  series.  The  output  impedance 
should  be  twice  that  of  the  parallel 
circuit  alone  or  half  that  of  the 
series  circuit  alone.  The  quadruplet 
stage  provides  a  balanced-to-ground 
or  double-ended  termination  while 
the  parallel  circuit  alone  is  single 
ended. 

References 

(1)  Arnold  Peterf«on  and  D.  B.  Sinclair, 
Ornrral  Radio  Rxperimentrrt  *6,  Oct., 
1951. 


Packaged  Radar  for  Aircraft 


Radar  stations  for  use  in  ad¬ 
vanced-type  aircraft  are  being  built 
experimentally  in  packages  almost 
small  enough  to  fit  in  a  brief  case 
or  handbag  by  the  Ryan  Aeronau¬ 
tical  Company. 


Five-tubs  subminlatur*  radar  ompliiier 
circtiii  compared  with  a  package  oi 
cigarettes 


The  complete  equipment  consists 
of  an  intelligence  head,  main  cir¬ 
cuits  and  a  power  supply.  The 
intelligence  head  contains  the  trans¬ 
mitter  and  receiver.  Reflected 
energy  is  received  by  a  midget 


Ryoa  "Firebird”  air-to-air  guided  mis¬ 
sile  which  coaloiiM  complete  radar 
equipment 


antenna.  The  received  information 
is  then  amplified  and  analyzed. 

The  information  in  the  reflected 
energy  is  channeled  to  two  places 
after  it  is  extracted  by  the  elec¬ 
tronic  circuits.  One  channel  is  used 
to  determine  the  navigation  re¬ 
quired  and  the  second  is  used  to 
determine  what  adju.stments  are 
necessary  to  the  controls  of  the  air¬ 
craft  in  order  to  guide  it. 


Automatic  VSWR 
Measurement  Equipment 
By  L.  M.  Barker  and  W.  T.  Chapin 

Ship  Radar  Section 
General  Electric  Co, 

Electronics  Park 
Syracuse,  Sew  York 

Manual  methods  of  measuring 
voltage  standing-wave  ratios  are 
tedious,  time-consuming  and  neces¬ 
sarily  painstaking.  The  equipment 
-shown  in  the  photograph  (p  156) 
was  designed  to  facilitate  such 
measurements  with  considerable 
economy  of  time,  and  to  make 
permanent  records  of  the  results. 

The  operation  of  the  instrument 
is  illustrated  by  the  simplified  block 
diagram  of  Fig.  1.  The  modulated 


FIG.  1— Basic  block  diagram  of  auto¬ 
matic  vswr  system.  Automatic  gain  con¬ 
trol  and  irequency  calibration  marker 
cavities  are  not  shown 

output  of  the  10-cm  klystron  is 
fed  through  a  slotted-line  section 
to  the  device  being  tested,  and  a 
flat  load  is  connected  to  the  other 
end  ol  the  device  under  test. 

A  reversing  motor  operates  a  lead 
screw  to  drive  an  electromagnetic 
pickup  probe  back  and  forth  in  the 
slot  of  the  slotted-line  section.  The 
probe  picks  up  an  r-f  voltage  pro¬ 
portional  to  the  electric  field  within 
the  guide.  The  ratio  of  the  maxi- 


154 


April,  I9S2— ELECTRONICS 


[y 

Telephone  Type  2QA 


RELAYS 


With  their  many  ^^Built-in”  features 

are  adaptable 

Exactly  “'s?ag“l 

to  your  requirements 


CONTACT  FORMS 


indicate  where  the  probe  motor  re¬ 
versed.  Some  of  the  transients  are 
higher  than  others;  some  are 
missing  entirely.  This  is  due  to 
the  fact  that  different  instantane¬ 
ous  voltages  exist  in  the  60-cycle 
power  each  time  the  probe  drive 
motor  reverses.  The  vswr  may  be 
read  between  these  reversals.  It  is 
read  by  noting  the  peak  to  peak 
deflection  on  the  record  and  by 
translating  it  into  vswr  by  means 
of  a  calibration  curve.  The  calibra¬ 
tion  curve  is  made  originally  by 
inserting  known  vswr  values  and 
noting  the  recorder  pen  deflection. 
The  final  record  may  be  read  with 
approximately  the  same  degree  of 
accuracy  as  readings  made  using 
manual  methods  and  similar  equip¬ 
ment. 


mum  to  minimum  voltages  picked 
up  as  the  probe  moves  along  the 
slot,  vswr,  is  indicative  of  the  mis¬ 
match  introduced  by  the  section 
being  tested.  The  position  of  the 
minimum  voltage  along  the  line  to¬ 
gether  with  the  vswr  is  indicative 
of  the  impedance  of  the  device 
under  test. 

A  crystal  in  the  probe  assembly 
detects  the  r-f  voltage  picked  up 
by  the  probe.  The  detected  signal 
is  in  the  form  of  square-wave  pulses 
having  a  repetition  rate  of  about 
1,000  cps  modulated  by  the  varia¬ 
tions  in  voltage  picked  up  as  the 
probe  moves  along  its  slot.  This 
signal  is  amplified,  demodulated  and 
applied  to  a  magnetic  pen  recorder. 
The  actual  vswr  may  be  read  from 
a  calibration  curve.  The  klystron 
cavity  is  automatically  swept  across 
a  band  of  frequencies  200  me  wide 
in  the  10-cm  band.  Repeller  voltage 
tracking  is  provided  by  a  geared 
potentiometer. 

Three  high-Q  absorption  cavi¬ 
ties  produce  frequency  calibration 
marks  on  the  vswr  record.  Signals 
from  the  audio  amplifier  are  also 
applied  to  a  detector  having  a  very 
long  time  constant,  such  that  its 
output  is  not  affected  by  the  stand¬ 
ing  wave  envelope,  but  is  affected 
by  slow  changes  in  radio  frequency 
output  of  the  klystron  oscillator 


FIG.  2 — Sectiont  oi  typical  rocordings 
mada  with  automatic  Tswr  equipment 


*  Work  described  done  by  author  while 
In  employ  of  Philips  Research  L*abora< 
tories  at  Eindhoven.  Holland. 


Complete  equipment  lor  measuring  Tswr  of  waveguide  sections  over  200'mc  band 
at  10  cm 
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In  Career-Building  Positions  at  RCA 


CnylnCCTS  —  electronic  . 

COMMUNICATION  .  ELECTRICAL  • 
MECHANICAL  •  DIGITAL  COMPUTER 
and  PHYSiaSTS 


V^areer* minded  engineers  have 
found  the  way  to  more  rapid  ad¬ 
vancement  and  professional  de¬ 
velopment  through  challenging 
assignments  at  RCA,  on  long-range 
military  and  commercial  projects. 


Positions  open  are  carter  oppor¬ 
tunities  of  a  lifetime.  They  are  not 
"emergency”  jobs.  They  offer  life¬ 
long  employment  opportunities  to 
men  who  expect  more  from  their 
work  than  is  provided  by  an  ordi¬ 
nary  engineering  assignment.  They 
cover  not  only  revolutionary  new 
military  projects,  but  also  trail- 
blazing  commercial  projects  for  im¬ 
portant  electronic  advances  of  the 
future.  Such  diversification  of  prod¬ 
ucts  and  markets  represent  long¬ 
term  employment  opportunities  in¬ 
dependent  of  wars  or  depressions. 

If  you  aspire  to  a  career-building 
future,  investigate  the  positions  now 
open  at  RCA. 


RaMorcIi  •  DavalapiMnt  •  Dailaii  •  Ap^  llcatlen 
TELEVISION  DEVELOPMENT— 

R*c*lv*n,  TrantmitMrt  and  Studio  Equipmoid. 

ELECTRON  TUBE  DEVELOPMENT— 

Ro«oivi«e,  TrontmlMng,  CoWiodo  Roy,  Pholo- 
lubot  ond  Moanolrofn. 

COMMUNICATIONS— 

Mkrowovo,  Mobilo  Aviolion  ond  Spooiolixod 
MHHory  Syttomt. 

RADAR— 

CIrcuiby,  Amonno  Dotign,  Compufor,  Sorvo- 
Sytloint,  ond  InformoHon  Display  Sytlomt. 

SYSTEMS  PLANNING  and  DESIGN— 

MittHo  Owidonco,  Radar  and  Fbo  Canirol. 

SERVO  MECHANISMS— 

InsIrwmanI  and  Powor  Sorvat,  Foodbacit 
AmpIMors  and  Powor  Suppliot. 

MECHANISMS— 

Procitioa  Powor  Ooor  Drivoo,  Proohion  Intirv- 
nwnt  Ooor  Drivoo,  ligMwoipht  Sbooh  and 
Vibration  Structurot  to  Hovoo  Ekctronic  Equip- 
motd,  and  Antonna  Structwroo. 

COMPUTER  DEVELOPMENT  and  DESIGN 

DipHal  and  Analog  Computoro,  Mognotic 
Rooordlng,  Puho  drcuMry,  Storogo  Comp^ 
nonIt,  and  Syotomo  Dooign. 


At  RCA  you  receive  recognition  for 
your  accomplishments.  You  work 
in  close  collaboration  with  distin¬ 
guished  scientists  and  engineers. 
You  enjoy  highest  professional 
recognition  among  your  colleagues. 
You  have  unexcelled  facilities  for 
creative  work.  The  surroundings  in 
which  you  work  are  pleasant  and 
stimulating.  Y ou  and  your  family  en¬ 
joy  outstanding  employee  benefits. 
Opportunities  are  excellent  for  ad¬ 
vancement  in  position  and  income. 


MAIL  RESUME 

//  you  desire  to  consider  any  oj  the  positions  listed, 
write  us  for  a  personal  interview— include  a  complete  resume 
of  your  education  and  experience.  Send  resume  to; 


MR.  ROBERT  E.  McQUISTON,  Manager 
Specialized  Employment  Division,  Dept.  46D 
Radio  Corporation  of  America 
30  Rockefeller  Plaza,  New  York  20,  N.  Y 


TRANSFORMER  and  COIL  DESIGN 
NAVIGATIONAL  AIDS 
TECHNICAL  SALES 

ELECTRONIC  EQUIPMENT  FIELD  SERVICE 
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.  .  .  and  il  the  cables  and  connectors  in  your  equipment 
aren't  oi  top  quality,  then  the  pulse  will  be  weak  and 
unreliable.  Insist  on  Amphenol  cables  and  connectors 
and  be  assured  oi  maintained  continuity  and  positive 
connection. 

TEFLON  CABLES  developed  by  Amphenol  are  ideally 
suited  ior  applictaions  in  the  high  temperature  range. 
These  cables  operate  without  diiiiculty  in  temperatures 
from  — 100' F.  la  +450' F.  They  also  feature  extremely 
low  loss  and  high  voltage  break  down.  Look  to  Amphenol 
ior  the  entire  series  oi  RG  Cables. 

AUDIO  CONNECTORS  made  by  Amphenol  are  ruggedly 
built  for  severe  usage  and  feature  a  unique  watertight 
seal  that  pro  rides  full  protection  against  water  leakage. 
This  type  oL  connector  is  now  standard  on  all  Signal 
Corps  communication  equipment.  Contacts  are  spring 
loaded  and  self-cleaning. 

A-N  CON'NECTORS  require  a  strict  conformity  to  Army- 
Navy  Specifications.  Many  of  the  now  standard  design 
features  were  origincded  and  developed  by  Amphenol's 
extensive  engineering  staff.  Amphenol's  A-N  Cable  As¬ 
semblies  provide  the  ideal  combination  oi  top  quality 
components  and  high  grade  workmanship. 

RF  CONNECTORS  are  better  if  they  are  made  by 
Amphenol — better  because  they  are  made  betterl 
Amphenol's  RF  Connectors  have  the  quality  and  preci¬ 
sion  necessary  in  the  most  delicate  and  accurate  of 
instruments,  yet  are  rugged  enough  to  meet  the  punish¬ 
ing  demands  al  modern  military  aircraft  and  mechanized 
ground  equipnent. 

AMERICAN  PHENOLIC  CORPORATION 

1830  SOUTH  54TH  AVENUE  •  CHICAGO  50,  IIUNOIS 


ELECTRONS  AT  WORK  (continued) 

was  not  set  by  the  shunt  capacitance 
of  the  jfermanium  diodes  but  by 
resonance  effects  of  the  secondary 
of  the  transformer. 

Obviously  Fleming  had  the  same 
experience.  However  by  winding 
the  transformer  in  a  different  way 
it  is  possible  to  suppress  the  first 
and  second  resonances  sufficiently 
to  get  an  instrument  (for  100  ma) 
good  from  10  kc  to  50  me. 

For  a  certain  experimental  case, 
a  primary  of  one  turn  and  a  second¬ 
ary  between  80  and  90  turns  was 
used.  The  d-c  meter  was  a  1-ma 
instrument  shunted  until  full  de¬ 
flection  corresponds  to  100  ma  r-f 
on  the  primary  side.  The  secondary 
was  a  single-layer  winding  on  a 
Ferroxcube  core.  The  primary  turn 
was  first  located  at  about  the  center 
of  the  secondary.  Capacitances  were 
kept  low  by  using  thin  wire  for  the 
secondary  and  keeping  some  dis¬ 
tance  (0.5  to  1  mm)  between  pri¬ 
mary  and  secondary. 


FIG.  1 — Circuit  used  to  make  experi¬ 
mental  measurements 

The  first  resonance  effect  oc¬ 
curred  between  20  and  30  me.  A 
voltage  maximum  occurred  at  the 
center  of  the  secondary  and  touch¬ 
ing  by  hand  or  with  a  piece  of  metal 
changed  the  secondary  current.  The 
standing-wave  picture  is  indicated 
in  Fig.  2.  The  voltage  is  taken 
zero  between  both  ends  of  the 
secondary,  because  at  the.se  high 
frequencies  the  diodes  are  prac¬ 
tically  a  short  circuit.  The  reso¬ 
nance  current  flows  at  both  ends 
inwards  or  outwards,  which  means 
we  should  expect  the  picture  shown 
in  Fig.  2B  instead  of  Fig.  2A  (cur¬ 
rent  zero  at  both  ends;  voltage 
taken  zero  at  both  ends).  However 
the  current  at  the  extremities  is  not 
quite  zero  for  this  resonance  due 
to  the  capacitance  of  the  crystal 
diodes  and  attached  d-c  instrument. 

The  second  resonance  effect  is 
much  stronger  and  has  its  maximum 
at  around  50  me.  The  standing- 
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;  Grid  Hip  Meters 


Milim  (»ri<l  Dip  Mrtrr^  urc  a>aiLble  lo  mM>t  all  various  lab«>ratf>ry  and 
servicing  mpiirrmriit*. 

Thr  90(i62  lndu«tnal  (>rid  Dip  Mrtrr  cnropirtely  calibrated  for  laboratory 
use  with  a  range  from  kt*.  to  iitMl  mr.  in<'(»r|M»raleA  features  desired  for 
both  industrial  and  lalM»rat<»ry  application,  including  three  wire  grtmnding 
type  power  I'ord  and  suitable  earrying  rase. 

The  90661  Industrial  f»rid  Dip  Meter  is  similar  to  the  90662  except  for  a 
reduced  range  of  1.7  to  300  me.  It  likewise  incorporates  the  thiW  wire 
grounding  type  f*ord  and  metal  carrying  case. 

'Die  90631  Standard  (>rid  Dip  Meter  is  a  somewhat  less  expensive  versioo 
of  the  grid  dip  meter.  I'he  calibration  while  adei|iiate  for  general  usage 
is  not  as  complete  as  in  the  case  of  the  industrial  model.  It  is  supplied 
without  gnmnding  lead  and  wilhtHit  carrying  case.  The  range  is  1.7  to 
300  me.  Kitra  inductors  available  extends  range  to  220  kc. 

The  Millen  Grid  Dip  Meter  is  a  calibrated  stable  KF  oscillator  unit  with 
a  meter  to  read  grid  current.  'I'he  fre4|uency  determining  coil  is  plugged 
into  the  unit  so  that  it  may  be  used  as  a  pn>be. 

These  instruments  are  complete  with  a  built>in  transhwroer  type  .\.G. 
power  supply  and  interminal  terminal  b(»ard  to  provide  c<mnections  f<ir 
battery  ofieratioa  where  it  is  desirable  to  use  the  unit  «m  antenna  measure* 
ments  and  other  usages  where  A.G.  power  is  not  available,  (^mpactnesa 


has  been  achieved  without  loss  of  performance  or  convenience  of  usage. 

I'he  inc«»rporalion  of  the  power  supply,  osi’illator  and  probe  into  a  single 
unit  |>rovides  a  convenient  dev  ice  f«»r  checking  all  types  of  circuits.  'I'he 
indi«‘ating  instrument  is  a  standard  2  inch  (rcneral  Klectrir  instrument 
with  an  easy  to  read  scale.  'I'he  calibrated  dial  is  a  large  270^  drum  dial 
which  provtiles  seven  direi’t  reading  scales,  plus  an  additional  universal  _ 
scale,  all  with  the  same  length  and  readability.  F.ach  range  has  its  indi* 
vidual  plugHO  probe  completely  encbsied  in  a  ixMitour  6tting  polystyrene 
case  for  assurance  of  |iermanence  of  calibration  as  well  as  to  prevent  any 
possibility  of  me«*hanical  damage  (»r  of  unintentional  ctmtact  with  the 
components  of  the  circuit  being  tested. 

Tke  Grid  Dip  Afeters  mov  be  used  oa: 

1.  .4  (rcid  Dip  Oscillator  ^ 

2.  An  Oscillating  Detector 

3.  A  Signal  f^nerator 

4.  An  Indicating  .Absorption  Waveineter 

The  most  common  usage  of  the  Grid  Dip  Aleter  is  as  an  oscillating 
frequency  meter  to  determine  the  resonant  frequencies  of  de*energiaed 
tuned  circuits. 

Sise  of  Grid  Dip  Meter  onlv  (less  iwobe):  7  in,  x  3'^  in.  x  3H  in. 

I 


JAMES  MIELEA 


M\1N  Ohm  ^ 


MFC.  ('(>.. 


\M)  K  \(  mm 


MAIDEN,  MASsAClIL'SETTS,  l.S.  A. 
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American  Time  Products,  Inc, 

580  Fifth  Avenue  OPERATING  UNDER  PATENTS  OF  New  York  19,  N,  K 

WESTERN  ELECTRIC  COMPANY 


TYPE  2001-2,  BASIC  UNIT 

Frequencies  200  to  2500  cycles. 
Dividers  end  Multipliers  avaiteble 
for  lower  end  higher  frequencies. 
Miniaturized  end  JAN  construe* 
tion.  Output,  6  volts. 


TYPE  2005.  UTILITY  UNIT 

Consists  of  Type  2001-2  end  booster 
to  provide  10  watts  at  IIOV  at  pre¬ 
cision  frequencies  from  50  to  500 
cycles  at  input  power  frequencies 
of  50  to  500  cycles.  45  watts. 


/  / 


FREeiJEBICIES 

I _ _  GUARANTEED 

^  ^  ACCURATE 

/  TO  1  PART  IN  100,000  (.001%) 


TYPE  2121-A.  LAB.  STANDARD 


Outputs,  60  cycle.  0-1 10  Volts.  10 
Watts;  120-240  cycle  impulses.  In¬ 
put.  50  400  cycles.  45  Watts. 


WHATEVER  Y»l  R  EREqUEA’I  Y  PROBLE.MK, 
OER  EA’GIA’EERK  ARE  READY  TO  <'€>OPERATE. 
PLEASE  REQEEKT  DETAILS  BY  TYPE  AT'MBER. 


The  basis  of  these  frequency  standards  is  an  elec¬ 
tronic  fork  which  is  temperature-compensated  and 
hermetically  sealed  against  humidity  and  barometric 
pressure. 

Type  2001-2  and  similar  units  are  available  inde¬ 
pendently.  Complete  instruments  of  our  manufacture 
are  used  extensively  by  industry  and  the  armed  forces 
where  unvarying,  dependable  high  precision  is  re¬ 
quired,  such  as  for  bombsights  and  fire  control. 


lire  /III,  ruvYCR  unii 

50  Watt  output.  0-n0-220V  at  60 
cycles,  or  any  frequency  50  to 
1000  cycles.  Input,  50-100  cycles, 
275  watts. 


WIDEI.V  I  KED 
I.Y  KI'I'H  EIEI.DK  AK: 

Avialion 

Astronomy 

Ballistics 

High-Speed  Photography 
Viscosity  Measurement 
Nuclear  Physics 
Telemetering 
Radiation  Counting 
Fluid  How 
Chemical  Reaction 
Navigation 
School  Laboratories 
Industrial  Research  Labs. 
Accurate  Speed  Control 


a  trademork  of  E.  I.  DuPont  Co.  for  polytetrofluoro- 
ethylene.  It  is  supplied  by  C-O-F  in  topes  and  sheets, 
both  plain  and  fibre  gloss  cloth  supi^rted. 


HEAT  RESISTANT 
Teflon  moy  be  used  continvevsfy  at 
200*C.  (392®F.  )i  or  for  short  port- 
odi  at  2SQ‘C.  (4$2’‘F.).  /Meets 
A.I.C.C.  Standardi  for  Clou  H 
e/ectncof  inrulation. 


2^ 


MOISTURE  RESISTANT 
Teflon  product$  hove  prattkoUy 
zero  wofer  ab$orption  and  ore 
unoffected  by  fungus,  humidity  and 
femperoture  changes.  It  remains 
pliabh  at  -«7.5®C.  (-lOO'F.J. 


ARC  RESISTANT 

Tsflon  will  not  carbonize,  but  rather 
uriff  vaporize.  When  the  ore  is 
extinguished,  full  insulotion  it 
restored. 

'.  EMICAL  RESISTANT 

Teflon  it  the  most  inert  of  off  com- 
ynerciol  thermop/ostics  and  it  not 
joffected  by  any  known  solvent. 


THAT’S  WHY 


FLON  TAPES  AND  SHEETS 


CAN 


OFFER  THESE  BIG 


ADVANTAGES 


FOR  LINING  SLOTS  C-O-F  sheets  of  fibre  gloss  cloth 
sepported  Teflon  cess  be  cold-formed  into  easily  leaded 
slot  liners.  Teflon  is  naturally  slippery  smooth,  with  plenty 
of  "snap  bock."  High  in  dielectric  strength,  liners  ore  rated 
Class  H  insulation. 


FOR  WRAPPING  CABLES  C-D-F  Teflon  topes  oio 
lough,  strong,  and  stretchable.  Teflon  con  bo  supplied 
unsupported,  or  combined  with  fibre  gloss  fabrics  in  a 
variety  of  widths  and  thicknesses.  It  is  suitable  for  wind¬ 
ing  around  sharp  bends  or  odd  shapes. 

FOR  CHEMICAL  AND  MECHANICAL  USES 
Remember,  Teflon  is  non-odhosive  and  chemically  inert. 
Bakers,  food  packagers,  and  pump  manufacturers  use  it. 
For  applications  requiring  extreme  electrical  insulation 
stability,  high  temperature  or  resistance  to  corrosion,  C-D-F 
unsupported  and  fibro  glass  cloth  supported  products  can 
do  a  |eb  for  you. 

r.-D-Ps  work  with  Teflon  is  really  rolling!  Mew  applications  are 
Iteing  developed  daily  in  our  laboratories  by  specialists  who  are 
devoting  their  entire  time  to  improving  and  developing  new  Teflon 
products.  Start  talking  Teflon  with  the  man  from  OD-F  (sales  offices 
in  principal  cities) — he's  a  good  man  to  know! 


NEWARK  16,  DELAWARE 
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wave  picture  is  now  as  shown  in 
Fig.  2C.  The  current  flows  from 
one  end  of  the  coil  to  the  other. 
Also  there  is  a  current  maximum  in 
the  center  of  the  coil  just  where  the 
primary  turn  is  located.  This  means 
that  this  resonance  is  heavily  ex¬ 
cited.  (An  absolutely  symmetrical 
secondary,  a  toroid,  should  have 
both  resonance  frequencies  the 
same.) 

The  first  resonance  mode  will 
theoretically  not  be  excited  when 
the  primary  is  exactly  at  the  cur¬ 
rent  node.  Experimentally  it  proved 
to  be  easier  to  split  the  primary 
into  two  turns  located  symmetri¬ 
cally  (to  point  M  in  Fig.  2A)  and 
fed  in  parallel.  With  some  mechani- 


TYPE 


JAN 


COMPON 


ENT 


PARTS 


MEET  JOINT 
ARMY- NAVY 
SPECIFICATIONS 

r 


RG  CABLE  and  WIRE 
JAN  CONDENSERS 
JAN  RESISTORS 


JAN  and  SPECIAL  PURPOSE  TUBES 
JAN  SWITCHES 
JAN  RELAYS 
JAN  PARTS  of  ALL  TYPES 


MILO  OHM'S  SniVICI!  \ 

PRICES  mi  INFORMATION  ON  REQUEST 

•  PHONE- 15  rHUNK  UNK 

•  DIRECr  W.U.  WIU-AULO’WUX-N.r. 

•  TEUTYPf-TWX-NyM839 


MILO  has  ] 

MILO  stocks  the  products  of  over  2^0 
nationally-known  electronic  equip* 
ment  manufacturers,  including  their 
complete  lines  of  JAN  parts,  which 
meet  the  rigid  Joint  Army-Navy  Speci¬ 
fications.  No  matter  what  your  ne^  in 
any  electrcmtc  category.  MILO  has  it! 

IMMEDIATE  DELIVERY 
-from  STOCK! 

All  Typos  SYLVANIA 
SILICON  CRYSTALS 
GERMANIUM  XTAL  DIODES 

Avoid  production  delays!  We  stock  all 
standard  types  and  sizes  —  for  all 
applications. 

riAl  CATALOG! 

|||eV*  now  READY! 

Over  1100  Paget! 

Pmchasing  Agtmist 
Chief  Emgimeeri! 

Get  your  FREE  copy  of  our  new  1952 
catalof.  UiftiBg  all  the  latest  equlpmmt 
In  the  Industry.  Orer  75.000  itsma.  7000 
Illustrations.  An  Invaluable  aid  In  your 
work-  Write  on  your  company  letter¬ 
head,  stating  your 
oOlcial  position.  Ad- 


SMiid  Tofloy  for  Ttiii 
Vakiobl*  Roeki 


&  ELECTRONICS  CORP. 

hoo  GREENWICH  STREET  NEW  YORK  7,  N  Y  •  Tel  BEekman  3-2980 

1  Cable  Addres,  MILOLECTRO  •  The  ONE  Source  lor  All  your  electronic  need,. 


FIG.  2 — Standing  wave  picture 


cal  adjustment  of  one  of  these  turns 
the  first  resonance  could  be  sup¬ 
pressed.  This  is  clear  from  Fig.  2A 
because  with  the  turns  at  the  right 
places  (at  C  and  D  in  Fig.  2C)  the 
second  resonance  can  also  be  sup- 
pre.ssed  at  least  theoretically.  Prac¬ 
tically  it  proved  to  be  rather  difficult 
to  get  complete  suppression  of  the 
second  resonance  even  by  splitting 
the  primary  into  four  parallel  turns, 
two  symmetrical  to  C  and  the  other 
two  to  D.  However,  with  some  care 
it  was  possible  to  build  a  meter 
sufficiently  straight  from  10  kc  to 
50  me. 

There  are  several  other  modi¬ 
fications  in  winding  the  primary 
so  that  the  first  resonance  will  be 
suppressed.  The  iron  core  plays 
no  important  role  in  these  resonance 
effects  (except  for  increasing  ca¬ 
pacitance)  because  the  resonance 
currents  flow  in  both  directions  so 
that  there  is  no  resulting  meg- 
netomotive  force.  This  means  that 
the  coupling  between  primary  and 
the  different  turns  of  the  secondary 
is  not  the  same.  The  case  is  be¬ 
tween  a  receiving  antenna  (where 
there  is  the  same  emf  working  at 


Kodak 


spots 


Dm  Kodok  KHgli  Sp««d  Camera  it  ikoMi  Kora 
rocording  oa  IMm  «H«at  hoppont  at  Mm  **{.  reok’* 
el  a  relay.  Eleciricai  aipech,  thown  on  on 
OidHoKope,  ore  recorded  limultaiMOiniy  on 
Ike  sooie  Mm  by  meomof  a  tpedol  oftachment. 


When  trouble  is  hidden  in  a  blur  of  speed 
too  fast  to  see,  the  cause  is  hard  to  find. 
Here’s  the  way  to  get  the  answer  in  a  hurry 
without  costly,  tedious  cut-and-try  experi* 
mentation  or  theoretical  analysis. 

With  the  Kodak  High  Speed  Camera, 
you  can  take  up  to  3200  clear  pictures  a 
second  on  I6mm  film.  When  projected  at 
normal  speed,  the  film  shows  action  slowed 
as  much  as  200  times — makes  visual  analy* 
sis  quick  and  easy.  And  the  films  are  avail¬ 
able  for  study  over  and  over. 

This  high  speed  "eye”  is  daily  solving 


complex  problems  of  design,  production, 
and  product  performance — problems 
where  usual  methods  of  analysis  would  be 
slow  and  costly.  One  manufacturer  pro¬ 
jects  high  speed  movies  within  two  hours 
after  they  are  uken — the  solution  to  a 
problem  is  on  the  drawing  board  the  same 
morning  it  is  discovered.  We’d  be  glad  to 
send  you,  with  our  compliments,  a  folder 
showing  how  this  company  uses  the  Kodak 
High  Speed  Camera  so  effectively.  East¬ 
man  Kodak  Company,  Industrial  Photo¬ 
graphic  Division,  Rochester  4,  N.  Y. 


the  Kodak  HIGH  SPEED  Camera 


■^«*o  Sa. 


Tubes  made  by  Accurate  Paper  Tube  Company 
using  Quinterra  Type  3. 


‘^«ar  lif.  f. 

We 

Type  s  Of  , 

tl.  ^  ‘“<>*»  r?  ‘'■onsft 
Bell  r-  •®°0 

Tubes  ere  .  ^  ^ 

•  run 


HERE’S  PROOF  THAT  YOU 
CAN  MAKE 

INDUCTION  EQUIPMENT 


Oo  or  ; 


Porfa, 

'®on«_ 


*'’•  ‘qui, 

^  ‘'■•nsfoi 

3I,< 

'  '®1J  to 


“ogaet 

can 

no 


*'■““0(1. 

aiio* 


•'■atnod 


‘'■ansfori 


‘'•ry  tru 
^ecWUTE 


with  silicone-treated 


(A  purified  Asbestos  Class  H  sheet  insulation) 


As  the  above  letter  from  the  Accurate 
Paper  Tube  Company  testifies,  users 
of  this  newest  Johns-Manville  elec¬ 
trical  insulation  find  that  it  raises 
overload  limits  and  assures  greater 
safety. 

And  as  you  can  see  from  the  pho¬ 
tograph  at  left,  Quinterra  Type 
3  also  permits  imponant  savings  in 
both  space  and  materials  ...  a  fact 
substantiated  by  leading  manufac¬ 
turers  of  quality  transformers. 

You  can  not  only  improve  your 
induction  devices  with  Quinterra 
Type  3  •  .  .  but  you  can  also  reduce 
the  total  cost  of  production  because 
rejections  will  be  minimized. 

Silicone-treated  Quinterra  Type  3 
is  a  high  grade  Class  H  dielectric  . . . 
ideal  for  both  interlayer  and  wire¬ 
wrapping  insulation  as  well  as  the 
formation  of  tubes.  It  has  outstand¬ 
ing  moisture  resistance,  high  tem¬ 


perature  stability,  and  electrical 
characteristics— plus  flexibility  and 
adequate  physical  strength  for  many 
applications. 

Quinterra  Type  3,  like  all  treated 
Quinterras,  is  made  from  a  com¬ 
pletely  inorganic  base  sheet  of  puri¬ 
fied  asbestos  that  has  a  hole-free 
closed  structure.  This  sheet  has  an 
inherent  dielectric  strength  of  at 
least  200  VPM  which  is  retained 
even  under  temperature  of  400  C. 
The  silicone-treated  sheet  maintains 
a  dielectric  strength  of  at  least  223 
VPM  under  continuous  exposure  to 
temperatures  in  excess  of  the  Class 
H  maximum,  180  C. 

If  you  have  a  problem  that  Quin¬ 
terra  Type  3  may  solve,  why  not 
consult  our  sales  engineers— with¬ 
out  obligation?  For  samples  and 
additional  information,  write  Johns- 
Manville,  Box  290,  N.Y.  16,  N.Y. 


TXANSSOaMEa  TKANSFORMEa  WITH 

WITH  SaiCONE-TREATEO 

CONVENTIONAL  INSULATION  OUINTERRA  TYPE  3  INSULATION 

Photograph  above  shows  two  signal  corps  trans¬ 
formers  having  same  rated  output — illustrating  sav¬ 
ings  in  space  and  materials  made  possible  by  use  of 
silicone-treated  Quinterra. 


•Quinterra  la  Ui*  rrslsteml  trade  maiii  of 
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more  than 
900  cars 
per  minute! 


(^RADAR  BEAM  TRAFFIC  CONTROL 


This  unit  tabs  900  or  more  overlapping 
cars  per  minute  at  split-second  con¬ 
tact.  As  car  wheels  mt  a  pneumatic 
tube  stretched  across  traffic  lanes  the 
compression  closes  an  electrical  con¬ 
tact  on  a  diaphragm,  operating  a 
Guardian  Series  125  D.C.  relay.  The 
relay  responds  to  every  impu^  but 
the  counter  unit  registers  only  every 
other  impulse  to  compensate  for  rear 
wheel  contact 


BY  GUARDIAN 

SPOT”  YOUR  CONTROL  PROBLEMS 


Small ...  to  save  weight  and  space  in  radar  and  guided  missile 
equipment,  Guardian  Relays  prove  that  quality  still  comes  in 
small  packages.  Basic  . . .  flexible  . . .  government  approved  . . . 
Guardian  Relays  are  ruggedly  built  and  hermetically  sealed  to 
withstand  every  atmospheric  condition,  including  the  rigors  of 
supersonic  flight.  Guardian  Relays,  specified  in  devices  that 
count— detect— indicate-direct-shoot— convey— compute— sort— 
package-vend— meter— hold  the  answer  to  your  control  prob¬ 
lem.  Write. 


>.C.  S*ri*t  59S  D.C.  S«ri«  610  A.C.-61 5  D.C. 

WRIU  —  Wmt—TtUTYPt  —  PHONt  NOWI 


S«ri«t  693  D.C. 


GUARDIAN^lELECTRIC 

1625-D  W.  WALNUT  STREET  CHICAGO  12,  ILLINOIS 

*  CiariiTi  till  tr  iiitrt  taiticii  (■••tio 
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FIG.  3 — Rnnonant-mod*  nuppreuion  with 
coTitiM  and  linui 


each  point)  and  the  transmitting 
antenna  (with  a  concentrated  emf 
at  the  center  or  at  one  end). 

The  same  type  of  suppression 
of  certain  resonance  modes  can  be 
done  with  resonant  lines  or  cavities. 
In  Fig.  3A  if  we  excite  at  both  loops 
in  phase,  the  first  mode  will  be 
suppressed,  the  second  strongly  ex¬ 
cited.  Exciting  in  opposite  phases 
favors  the  first  and  suppresses  the 
second.  The  case  of  two  parallel 
circuits  in  series  each  with  an  in¬ 
duced  emf  (Fig.  3E)  has  some  re- 
.semblance  with  the  lowest  resonance 
frequency  of  the  transformer  as 
indicated  in  Fig.  2A  and  2B.  The 
current  i  in  Fig.  3B  is  independent 
of  C,  and  C,  and  equal  to 

.  ( Ki  Ei)  sin 

u.(Li+L,) 

when  L,Ci=L.Ci.  With  E,  and 
E,  proportional  to  frequency  the 
current  becomes  frequency  inde¬ 
pendent.  However  if  we 

get  strong  resonance  effects  in  t 
unless  Ei=E,  and  L,=L,. 

In  Fig.  4  are  indicated  (qualita¬ 
tively)  some  standing-wave  pat¬ 
terns  on  a  resonating  cylindrical 
coil.  Voltage  now  is  taken  zero  in 
current  maximums.  Fig.  4A  gives 
patterns  for  an  open-ended  coil 
into  four  half  waves  on  the  coil. 
The  current  and  voltage  nodes  are 
not  equidistant  when  there  are  more 
than  two  on  the  coil.  We  can  under¬ 
stand  that  somewhat,  by  consider¬ 
ing  the  third  mode.  The  middle 
half  wave  has  a  different  coupling 
with  the  rest  of  the  coil  than  the 
upper  or  lower  half  wave. 

From  the  voltage  patterns  we  see 
that  the  coil  can  be  shorted  when 
there  are  an  even  number  of  half 
waves  on  it. 

For  the  shorted  coil  (Fig.  4B 
and  4C)  the  A  modes  have  about 
the  same  resonance  frequencies  as 
the  corresponding  case  on  the  open 


G«n*ral  Indutfrict*  3*$p*«4 
Turrtt'typ#  fhonempfof  fpr 
r«cord>chon9«r  oppUcaHont. 


an  important  reason  why  leading  manuiactuiers 
prefer  General  Industries'  3-Speed  Phonomotors 


Because  they  are  extremely  low  in  hum,  wow,  rumble  and 
speed  variation.  General  Industries’  Phonomotors  meet 
every  performance  requirement  of  radio  and  television  set 
manufacturers  and  record-changer  producers  alike. 


Write  today  for  detailed  information,  including  specifica¬ 
tions,  design  features  and  dimensions  of  General  Industries’ 
complete  line  of  phonomotors. 


Daportmant  MA  •  Elyria,  Ohio 
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Wherever  High  Reliohility  is  essential 


-IN  INDUSTRY  —IN  COMMUNICATIONS 


more  and  more  designers  are  demanding 


Make  dependability  a  design  jeature  of  electronic  circuits  on  your 
boards  ...  by  specifying  G-E  5-Star  Tubes!  Airline,  military,  and 
commercial  experience  has  proved  these  tubes  to  be  100-percent 
trustworthy,  ’way  beyond  average  in  length  of  life.  Far  fewer 
replacements  are  needed.  5-Star  Tubes  greatly  reduce  maintenance 
for  your  equipment — an  important  sales  plus  with  users! 

9  "Ruggedized”  design  .  .  .  individual  parts  inspection  .  .  .  painstaking 
assembly  .  .  .  eight  final  tests,  including  50  hours’  operation  of  erery  tube: 
These  are  among  the  steps  taken  to  build  extra  reliability  into  5-Star 
Tubes.  Special  G-E  median-control  methods  (see  chart  below)  guard 
standards  of  quality  that  are  far  higher  than  those  required  by  the  most 
exacting  customer.  Only  tubes  produced  at  the  top  of  the  control 
curve  are  considered  representative  5-Star  Tubes! 

#  Wire  or  write  for  Booklet  ETD-12  1,  describing  the  eleven  5-Star 
types  now  available!  Or,  at  your  request,  a  G-E  tube  engineer  will  be 
glad  to  call  on  you.  Tube  Department,  Section  I4,  General  Electric 
Company,  Schenectady  5,  Sew  York. 


EXTRA- 

DEPENDABLE 


LONG-LIVED 


WITHSTAND 

CYCLING 


GL-567D 


SHOCK- 

RESISTANT 


CONTROL  CURVE  FOR  CHARACTERISTIC  UNDER  TEST 


PROOP  OP  HIOH  RILIABILITYI  The  armed 
forces  are  showing  preference  for  electronic 
equipment  that  uses  5-Star  Tubes.  Also,  in 
many  cases,  they  are  recommending  that 
when  tubes  in  service  are  replaced,  S-Star 
Tubes  be  employed.  Consequently,  output  is 
being  built  up  rapidly.  When  your  equip¬ 
ment  is  in  production,  you  may  be  assured 
that  General  Electric  will  be  able  to  meet 
your  full  quantity  needs  for  5-Star  types. 


ELECTRIC 


\ 


•  Street  •  ChicoQO  44,  Illinois  •  Phone-  COlumfc 
In  Conodo:  Boch-Simpson,  ltd.,  London  Onlono 


5200  West  Ki 


otorola 


Model  480 
erson  genescope 


Th«s«  leading  manufacturer’s  service 
managers  agree  — Hie  Simpson  Model  480 
Genescope  is  perfectly  designed  for 
proper  testing,  servicing  and  alignment  of  all 
TV  and  FM  receivers  I 


hiilllcrafters 


Exactly  Ih*  %am»  circuits,  rangas  and 
functians  as  tha  Modal  4S0,  with 
tha  cxcaption  of  tha  oscilloscopa. 
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HYGRADE  THERMOFLEX  SLEEVINGS 

of  continuous  filomont  flborglot  yam,  oro  most 
ofRciont  for  insulation  roquiromonts  that  domond 
a  non-fraying  slooving  with  oxcossivo  hoot  rosist- 
onco,  high  tonsilo  and  dioloctric  strength  and 
lioxibility.  HYGRADE  THERMOFLEX  SLEEVINGS 
also  rosist  ret,  oxcossivo  hoot,  moisturo,  ovorlood- 
ing,  acid  and  dirt.  Thoy  aro  availablo  in  tho  six 
grados: 

THERMOFLEX  1200  (Natural) 

and  THERMOFLEX  COLORED 

. . .  aro  unafFoctod  by  tomporaturos  to  tho  molting 
point  of  gloss  and  aro  rocommondod  for  applica¬ 
tions  orhoro  tho  prosonco  of  organic  material  is 
objectionable.  The  colors  will  fade  or  boko  out 
at  temperatures  of  400°  F.  and  higher. 

ALL  SIZES:  .020”  to  1.036'  inside  diameter 


THERMOFLEX  1200  DBLE-WALL  and 
COLORED  THERMOFLEX  DBLE-WALL 

. . .  are  concentric  sleevings  braided  one  upon  tho 
other  to  increase  the  wall  thickness  where  addi¬ 
tional  space  factor  and  higher  dielectric  strength 
are  required. 

THERMOFLEX  H.  W.  1200  and 
COLORED  THERMOFLEX  H.  W. 

.  .  .  ore  single  braided,  heavy  wall  sleevings. 
Their  characteristics  are  similar  to  the  DBLE-WALL 
types  except  that  they  are  coarser  in  appearance 
and  lower  in  price.  Tlwy  provide  a  mechanically 
Strang  sleeving  for  applications  where  the  Under¬ 
writers'  Laboratories  specify  a  1/32'  wall 
sleeving. 

ALL  COLORS:  Red,  White,  Blue,  Yellow  and  Green 


Write  to  MITCHELL-RAND  for  free  samples  and  destriptive  data. 


A  PAMTIAl  LIST  OF  M-R  PRODUCTS;  FIRERGIAS  VARNISHED  TUBING.  TAPE  AND  CLOTH  •  INSULATING  PAPERS 
AND  TWINfS  •  CABLE  TILLING  AND  POTHEAD  COMPOUNDS  •  FRICTION  TAPE  AND  SPLICE  •  TRANSFORMER  COM 
POUNDS  •  FIBERGLAS  SATURATED  SLEEVING  •  ASBESTOS  SLEEVING  AND  TAPE  ■  VARNISHED  CAMBRIC  CLOTH  AND 
TAPE  •  MICA  PLATE,  Tape,  paper,  cloth,  tubing  •  FIBERGLAS  BRAIDED  SLEEVING  •  COTTON  TAPES  WEBBINGS  AND 
SLEEVINGS  •  IMPREGNATED  VARNISH  TUBING  -  INSULATING  VARNISHES  OF  ALL  TYPES  •  EXTRUDED  PLASTIC  TUBING 
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coil.  Actually  these  frequencies  are 
somewhat  lower  because  the  short¬ 
ing  lead  adds  some  capacitance. 

On  the  shorted  coil,  we  find  an¬ 
other  group  of  resonances  here  in¬ 
dicated  as  B  modes  in  Fig.  4C. 
The.se  differ  from  the  A  modes  in 
that  voltage  and  current  patterns 
have  been  reversed.  The  fre¬ 
quencies  are  higher  than  for  the 
corresponding  A  ca.ses.  This  is 
undoubtedly  caused  by  the  fact  that 
we  don’t  have  a  circular  symmetri¬ 
cal  coil.  With  a  shorted  toroid  coil 
we  may  expect  the  same  frequencies 
in  the  A  and  B  case.  This  proved 
to  be  true.  Then  the  distances  be¬ 
tween  modes  are  equal.  The  ends 
of  the  open  coil  and  the  ends  of 
the  shorted  coil  resonant  in  the  A 
mode  are  sensitive.  Touching  by 
hand  or  with  a  piece  of  metal  lowers 
the  resonance  frequency. 

The  ends  and  the  center  of  the 
shorted  coil  when  resonant  in  B 
mode  are  absolutely  cold  (no  elec¬ 
trical  field  between  adjacent  turns). 
No  change  in  frequency  occurs 
when  touching  these  points,  also 


FIG.  4 — Standing*waT«  pattern!  on  a 
rosonating  cylindrical  coU 


WRITE  FOR  A  COPY  OF  DATA  SHEr  NO.  10.0-7  ON  TNE  HIGH  SPEED  RECORDER  . . .  DATA  SHEH  NO.  10.0-8  ON  THE  DUPLEX  RECORDER. 
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For  accurate  records  of 
rapidly  changing  variables 


Simultaneously  records 
two  independent  variables 

ON  ONE  CHART 


Minneapous-Honeywell  Regulator  Co.,  Industrial 
Division,  4428  Wayne  Avenue  Philadelphia  44,  Pa. 


•  Now  you  can  accurately  record,  on  a  wide 
chart  and  on  a  null-balance  instrument,  full 
scale  signals  which  vary  as  rapidly  as  20  cycles 
per  minute.  Signals  with  a  peak  to  peak  ampli¬ 
tude  of  10%  of  scale  can  be  reproduced  at 
variations  up  to  3  cycles  per  second. 


The  instrument  develops  a  pen  speed  that  tra¬ 
verses  its  eleven  inch  graduated  chart  in  one 
second!  It  has  chart  speeds  up  to  4  inches  per 
second— 20  feet  per  minute.  It  incorporates 
an  adjustable  damping  circuit . . .  has  a  motor 
driven  reroll  mechanism  to  maintain  constant 
tension  on  the  chart . . .  and  is  adaptable  to  the 
measurement  of  practically  any  d-c  signal. 


•  On  a  single  chart,  the  ElectroniK  Duplex 
Recorder  provides  a  clear,  easily  read  record  of 
the  measurement  of  practically  any  combina¬ 
tion  of  two  independent  variables.  A  "natural” 
for  such  applications  as  atomic  energy,  stress 
analysis  and  acoustics  .  .  .  this  instrument  is 
particularly  useful  in  before  and  after  compari¬ 
sons  made  by  recording  a  measurable  charac¬ 
teristic  of  a  substance  as  it  enters  and  emerges 
from  a  processing  stage  or  reaction. 


Auxiliary  switches  can  be  supplied  on  one  pen 
for  control  or  signalling ...  a  solenoid-actuated 
third  pen  can  be  provided  to  register  in  time 
conformance  with  one  of  the  standard  pens. 


Important  to 

Engineering,  Research  &  Testing 


Interntd  vmu  thawing  ampitfier  and  damping  circuit  component. 


NEW  HIGH  SPEED  BleShmuK wthe  BleiPumiK  duplex  recorder 


In  the  fast  moving  fields  of  aviation  and  electronics,  new  designs,  new  applications 
constantly  call  for  new  products.  Whenever  you  require  wire  or  cable  to  meet  a 
specific  problem,  old  or  new,  call  on  us. 


We  are  constantly  working  with  leading  manufacturers  in  the 
electronics  and  aviation  industry  —  designing,  making  and 
delivering  the  wire  and  cable  they  need. 


In  our  regular  line  are  many  wires  and  cables  that  have  gov¬ 
ernment  qualification  approval  —  or  we'll  make  wires  to  your 
engineering  design. 


Ask  us  for  our  new  complete  catalog. 
We'll  be  glad  to  send  you  a  copy. 


The  Lionel  Corporation,  big  name  electrical  toy 
manufacturer,  has  pioneered  in  the  design  of 
miniature  locomotives  for  table*top  railroading. 
One  of  the  principal  aims  of  this  design  is  to 
achieve  the  highest  possible  degree  of  adhesion 
itetween  the  driving  wheels  and  the  track. 

Lionel  experimented  with  a  conventional 
method  of  increasing  the  traction  (i.e.  load  up 
the  driving  axles  with  ballast  weights)  .  ,  .  and 
then  turned  to  magnetic  materials. 

Crucible  alnico  specialists  were  called  in. 
Working  in  close  cooperation  with  Lionel  en¬ 
gineers,  the  Lionel  “Magne-Traction”  locomotive 
was  bom.  As  the  name  implies,  “Magne-Traction” 
utilizes  magnetic  attraction  between  powerful 
Cracible  alnico  bar  magnets  placed  in  close 
proximity  with  the  wheels.  By  varying  the  num¬ 
ber  and  strength  of  the  magnets,  almost  any 


desired  degree  of  adhesion  can  be  obtained. 

Cracible's  part  was  twofold.  Not  only  were 
Cracible  metallurgists  and  engineers  active  in 
the  initial  design,  but  Crucible  production  experts 
precision  cast  these  bar  magnets  using  plastic 
patterns.  This  is  an  innovation  in  alnico  magnet 
mass  production.  Commonly,  alnico  is  made  in 
sand  molds,  and  usually  requires  a  great  deal 
of  finishing,  but  with  precision-cast  alnico  magnets 
expensive  machining  is  cut  to  a  minimum. 

Engineering  Service  Available  —  Your  permanent 
magnet  problem  will  receive  the  same  experi¬ 
enced  consideration  from  Crucible's  unsurpassed 
staff  of  metallurgists  and  production  specialists. 
Please  give  full  details.  Crucible  Steel  Company 
of  America,  General  Sales  OflBces,  Oliver  Build¬ 
ing,  Pittsburgh,  Pa. 


: 
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PERMANENT  ALNKO  MAGNETS 


STAINLESS  •  REX  HIGH  SPEED  •  TOOL  •  AllOY  •  MACHINERY  •  SPECIAL  PURPOSE  STEELS 
ELECTRONICS  — April,  I9S2  173 


For  a  16-page  Booklet  describing  the  Complete  Line, 

Fill-In  the  Coupon 


Basic 

Slotted  line  Equipment 


(continued) 
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an  open-ended  toroid  will  prob¬ 
ably  show  some  difference  between 
even  and  odd  resonances.  With  an 
odd  number  of  half  waves  on  the 
coil,  the  voltages  at  the  ends  are  in 
eounterphase  so  that  there  will  be 
some  capacitive  current  between  the 
ends  tending  to  lower  the  resonance 
frequency  and  so  to  give  unequal 
distance  between  modes.  This  is  not 
so  with  an  even  number  of  half 
waves.  We  did  not  check  this.  In 
the  iron  core  transformer  case  the 
open  coil  resonances  with  an  odd 
number  of  half  waves  will  be  radi¬ 
cally  changed  because  there  is  a 
resulting  mmf. 

The  shorted  coil  resonances  may 
appear  in  pulse  transformers  es¬ 
pecially  when  the  windings  are  not 
quite  symmetrical.  A  practical  ap¬ 
plication  of  coil  resonance  may  be 
an  antenna  in  the  form  of  an  open- 
ended  coil  resonant  in  the  first 
(half-wave)  mode.  The  advantage 
above  an  antenna  mask  of  the  same 
length  is  that  the  current  maximum 
(and  so  also  the  vertical  component 
of  the  current)  can  be  brought  well 
above  ground.  Varying  pitch  can 
adjust  the  current  di.stribution. 


for  measurements  of  powir 

VOLTAOI<r  IMRIDANCE  ATTENUATION 
'tr  STANDING-WAVE  RATIO 

bRtwn  300  and  SsOOO  Me 

Universal  Connectors  Eliminate  Male- Female  Adaptors 
Has  Excellent  Electrical  Characteristics 
Exceptionally  Convenient  to  Use 
Ideal  for  the  UHP  T-V  Band 
Interchangeable  Unite 


A  Inexpensive 


FOR  a  rdatively  small  investmeat, 
any  laboratory  can  be  equipped  with 
slotted  line  measuring  equipment 
with  which  a  considerable  number 
of  impedance  and  standing-wave 
measurements  can  be  made.  The 
Type  874-EK  Basic  Coaxial  Kit  is 
offered  as  a  complete  package  for 
this  purpose. 

The  G-R  Type  874-LB  Slotted 
Line  is  one  of  the  important  basic 
measuring  instruments  for  use  at 
ultra-high  frequendeo.  With  it  the 
standing  wave  pattern  of  the  field  in 
a  coaxial  transmission  line  can  be 
determined  quickly,  simply  and 
accurately. 

The  G-R  Slotted  Line  is  a  50-ohm, 
air  dielectric,  coaxial  transmission 
line  with  a  longitudinal  slot  in  the 
outer  conductor.  The  inner  conduc¬ 
tor  is  supported  at  its  ends  only,  by 
two  Type  874  Connectors  minimix¬ 
ing  reflections  and  discontinuities 
caused  by  dielectric  supports. 


A  probe,  mounted  on  a  carriage 
with  a  50  cm  maximum  travel, 
samples  the  field  within  the  line.  A 
built-in  crystal  rectifier  is  used  as  a 
detector  of  the  r-f  voltage  induced 
in  the  probe.  The  rectifier  is  tuned  to 
the  operating  frequency  by  means  of 
adjustable  stubs.  Terminals  are  pro¬ 
vided  so  that  a  receiver  can  also  be 
used  as  a  detector. 

A  large  number  of  associated  ele¬ 
ments  and  inexpensive  auxiliary 
units  are  available.  These  include 
Unit  Oscillators,  Unit  Power  Sup¬ 
plies,  Amplifiers  and  Detectors,  Mixer 
Rectifiers,  Voltmeter  Rectifiers, 
Bolometer  Bridge,  Voltmeter  Indi¬ 
cator,  Attenuators,  Line  Elements, 
Filters,  Adaptors,  etc. 


British  Commercial  Radar 

By  Marvin  Hobbs 

Blrctronics  Advisor  to  (he  Chairman 
Afunitions  Board,  Dept,  of  Defense 
Washington,  D.  C. 

In  England  today  at  least  five 
manufacturers  produce  commercial 
radar  for  u.se  aboard  nonmilitary 
vessels,  ranging  from  passenger 
liners  to  tugboats  and  whalers. 
British  ships  of  these  classes  are 
being  equipped  with  radar  at  the 
rate  of  one  per  day  and  the  total 
number  of  such  ships,  British  and 
foreign,  so  equipped  is  approxi¬ 
mately  1,500. 

Marine-Radar  Specifications 

Some  of  the  principal  require¬ 
ments  for  marine  radar  which  are 
.set  forth  in  the  Ministry  of  Trans¬ 
port  specifications  are  as  follows. 
Maximum  range  (surface  objects)  ; 
7  miles  on  tramp  steamers  of  5,000 
gross  rated  tons,  2  miles  on  2nd 
class  buoys  and  3  miles  on  30-ft 
fishing  vessels.  Minimum  range  is 
50  yards.  Range  accuracy  is  ±5 
percent  of  maximum  range  obtain- 


The  veraatility  of  the  entire 
line  of  G-R  u-h-f  meaauring  rauipmenl 
is  baaed  on  the  Type  874  Connector 
with  which  all  coaxial  elements  are  equipped. 
These  universal  male-female  connectors 
are  designed  for  simple,  quick,  plug-in 
connect  ancl  disconnect.  Each 
will  plug  into  any  other.  Their  electrical 
and  shielding  characteristics 
are  excellent.  Conversion  adaptors  for  use 
with  other  types  of  terminals  are  available. 
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ELECTRONS  AT  WORK  (coiiliiiiNd) 

able  on  scale  in  use.  Range  dis¬ 
crimination  requires  the  set  to  in¬ 
dicate  clearly  on  the  largest  scale 
the  presence  of  two  small  objects  in 
line  when  these  are  100  yards  apart. 
Bearing  accuracy  calls  for  a  maxi¬ 
mum  error  of  one  deg  at  the  edge 
of  the  PPI  display.  Bearing  dis¬ 
crimination  should  be  such  that  the 
set  shall  indicate  clearly  the  pres¬ 
ence  of  two  objects  at  the  same 
range  when  the  gap  between  them 
subtends  an  angle  of  3  deg  provided 
the  distance  between  them  is 
greater  than  200  ft. 

The  performance  characteristics 
of  all  of  the  sets  which  have  the 
Ministry  of  Transport  Certificate 
of  Approval  either  equal  or  exceed 
these  specifications  in  performance. 
Several  of  the  characteristics  of 
the  latest  sets  are  shown  in  the 
Table  I. 

Magnetic  Pulse  Modulation 

As  early  as  1940,  a  member  of 
the  Thomas-Houston  engineering 
staff  considered  the  use  of  the  non¬ 
linear  properties  of  ferromagnetic 
materials  as  the  basis  for  develop¬ 
ing  switching  elements  capable  of 
handling  high  power  levels  at  very 
high  switching  rates.  However,  no 
materials  with  the  required  charac¬ 
teristics  were  available  at  that  time. 

At  the  end  of  World  War  II  it 
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Name 


Address 


CITY 


Type874-EK 

Basic 

Coaxial  Kit 

$342” 


Type  Cost 

One  874-LB  Slotted  Utu . $220.00 

One  874-D20  AdjustabU  Stub  (20  cm) .  10.50 

One874-D50  "  “  (SO  cm) .  12.00 

25  ft.  874-A2  Polyethylene  Cable .  6.75 

Two  874-B  Basic  Connectors .  2.50 

Two  874-C  Cable  Connectors .  4.00 

Two  874-C8  Cable  Connectors .  4.00 

One  874-LA  Adjustable  Line .  15.00 

’Tmo  VI Panel  Connectors .  5.00 

One  874-Ql  Adaptor  to  Type  N .  4.50 

Two  874-R20  PaUh  Cords .  12.00 

One  274-NF  PaUh  Cord .  2.50 

One  874-Q6  Adaptor .  2.00 

One  274-NE  Shielded  Connector .  5.50 

One  874-T  Tee .  7.50 

One  874-WM  Matched  50-Ohm  Termination . .  10.50 

One  874- WN  Short-Circuit  Termination .  . .  3.50 

One  874- WO  Open-Circuit  Termination .  2.00 

One  874-Z  Adjustable  Stand .  12.50 


GENERAL  RADIO  Company  ««*r 

yu  UV»t  St  NEW  YORK  6  .920  S  Vtchtsan  Avr  CHICAGO  J  1000  y.  Seuard  St  lOS  ANGEIES  31 


I  GENERAL  RADIO  COMPANY,  &2S 
M/l/l  THIS  I  275  Mtueachusetts  Ave.,  Cambridge  39,  Maaa. 

coupon  /  I  Send  roe  the  16-Page  Booklet  describing  the  complete 

ua^nao  /7a  I  line  of  G-R  slotted  line  measuring  equipment. 


MAXIMUM  POWER! 

MINIMUM  SIZE 
AND  WEIGHT! 


YARDIMEY  ELECTRIC  CORPORATION 

105-107  CHAMBERS  ST.  •  NEW  YORK  7,  N.  Y. 


LICENSEE  FOR  USA  OF  YARDNEY  INTERNATIONAL  CORP 


Weight 


Power  per  unit  size  and  weight 


High-rate  discharge 


Flat  characteristics 


Shock  resistance 


is  your  battery  problem .  •  • 

The  YARDNEY  SILVERCEL 
STORAGE  BAHERY  is  your  answer 


THE  SIZE  •  THE  WEIGHT  of  average  storage  baheries 
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ADLAKI  RILAYf  AT  WORK  —  On*  •!  a  (arias  af  srfvariitaaianK  aa  ipacM*  ADlAKi  aapllcaHaat. 

For  vital  regulation 


Rodio  Station  WAIT  uses 
Super-Sensitive 

Adlake 


RELAYS 


THi 

Adams  S  Westlake 

COMPANY 


OparaHng  In  conjunction  with  o  Itiarmoragulolor, 
tha  ADIAKE  No.  5000  Raloys  at  Station  WAIT 
control  Hia  tamparatura  of  tha  quarts  crystals 
wNch  In  turn  control  tha  oparoting  fraquancy  of 
Ilia  station. 


IVIRY  ADLAKI  KIIAT 
MINOS  YOU  THUI  ADVANTAOUt 


a  HERMETICAILY  SEAlED-dwsI,  dirt,  molsiwa, 
oxidation  and  tamparatura  changas  can’t  inlor- 
fora  with  oporotlan. 

a  SIlfNT  AND  CHATTERlfSS 
a  REQUIRES  NO  MAINTENANCE 
a  ABSOLUTELY  SAFE  j 

a  MERCURY>TO-MERCURY  CONTACT 
pravaats  banting,  pilling  and  slicking 


ADiAKrs  No.  SOOO  Raloy,  which  is  used  by  Chicago’s  Radio 
Station  WAIT  in  the  control  of  operating  frequency,  is  espe¬ 
cially  suited  to  sensitive  thermo-regulation.  It  operate  at  115 
volts,  60  cycles  on  only  0.007  ampere— and  tests  indicate  its 
life  to  be  over  30  million  operations! 

And,  Ilka  all  ADLAKR  Mercury  Raloyg,  No.  5000  is  hermetically 
sealed  against  dust,  dirt,  moisture,  oxidation  and  temperature 
changes.  Operation  is  silent  and  chatterless,  and  no  mainte¬ 
nance  whatever  is  required. 

Find  out  hew  ADLAKE  Mercury  Relays  can  add  dependability 
and  reduce  costs  in  your  business.  Write  today  for  your  firm 
copy  of  the  illustrate  adlake  Relay  catalog.  No  obligation, 
of  course.  The  Adams  &  Westlake  Company,  1107  N.  Mich¬ 
igan,  Elkhart,  Indiana. 
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ELECTRONS  AT  WORK 


(continued) 


SYNCHRONOUS  TIMING  MOTORS 


FIG,  1 — SinqU-phaa*  iotu-ttoq*  coscad* 
pulsactoi  circuit 


V 

Dependable,  constant  speed  performance  with 
\  exceptionally  high  torque  moke  the  Cramer 

'  !  Typs  SX  Permanent  Magnet  Synchronous  Motor 

[  j  your  best  possible  choice  for  instrument 

and  control  applications  -  A  thoroughly  engineered 
product  .  .  ,  produced  under  skilled  technical  supervision  .  .  .  and  proved  in 
years  of  field  service  .  .  .  Cramer  Type  SX  Motors  meet  a  wide  range  of 
specifications  with  clearly  stated  performance  characteristics. 

Torque  30  in,  oz.  at  1  r.p.m.  Response  so  fast  that  motors  reach 
synchronous  speed  in  j  to  2  cycles,  stop  within  one  pole  of  motion 
1  60  sec.)  on '240  r.p.m.  rotor  shaft. 

Available  with  standard  gear  trains  from  60  r.p  m.  through  1  24 
r.p.h.  for  25,  50  and  60  cy.  Also  available  in  clutch 
type,  chart  drive  and  reversible  units.  '  Patented 
controlled  rotation  either  clockwise,  counterclockwise  or 
dual.  Replaceable  coils.  U.  L.  approved.'  Send  for 
technical  bulletins  (giving  complete  details 
and  specifications.) 


R.  W.  CRAMER  COMPANY,  Inc. 


'kox  CtNTIItlOOK.  COMM. 


Ihiildt  rs  of  JcfHuJiihle  timing  di  ikt’S  jor  more  thtni  25  yens. 

INTEKVAt  TIMERS  •  time  DELAY  RELAYS  •  RESET  TIMERS  •  CYCLE  TIMERS 
PULSE  TIMERS  •  RUNNING  TIME  METERS  •  PERCENTAGE  TIMERS  •  SYNCHRONOUS  MOTORS 


was  determined  that  a  specially 
heat  treated  and  grain  oriented 
50  50  nickel-iron  known  as  5000Z 
had  been  developed  and  manufac¬ 
tured  by  an  organization  in 
Germany.  This  material  had  proper¬ 
ties  suitable  to  meet  the  require¬ 
ments  for  the  reactive  elements  of 
such  a  circuit.  Early  in  1948,  the 
British  equivalent  of  5,000Z,  known 
as  HCR  metal,  became  available. 
Although  its  thickness  was  too 
great  for  use  in  the  later  stages  of 
a  ca.scade  magnetic  modulator,  it 
made  possible  the  large  flux  swing 
and  the  high  rate  of  change  of  per¬ 
meability  which  is  essential  for  the 
first  stage.  It  was  found  that  a 
complete  cascade  system  could  be 
developed  by  utilizing  heat-treated 
toroidal  cores  of  thin-strip  Mumetal 
for  the  element  of  the  later  stages. 

The  circuit  of  Fig.  1  shows  a 
magnetic  modulator  having  four  of 
the  saturable  reactive  switching 
elements  in  cascade.  Saturable  re¬ 
actors  of  this  modulator  are  called 
puLsactors  to  differentiate  from  sa¬ 
turable  reactors  for  more  orthodox 
applications,  such  as  magnetic  am¬ 
plifiers.  In  brief,  a  puLsactor  is 
defined  as  a  saturable  reactor  hav¬ 
ing  properties  which,  in  appropriate 
circuits,  are  suitable  for  the  func¬ 
tions  of  a  discharge  device.  The 
open  condition  or  the  electronic 
switch  is  established  by  the  high 
impedance  of  the  pulsactor  when 
the  core  material  is  unsaturated. 
Saturation  of  the  core  provides  the 
closed  or  low-impedance  condition. 

To  simulate  an  electronic  switch 
it  is  necessary  for  the  pulsactor  to 
change  from  high  to  low  impedance 
with  extreme  rapidity.  A  cascade 
I  arrangement  of  pulsactors  and  ca- 
I  pacitors  is  necessary  to  achieve  the 
1  high  rate  of  switching  necessary  to 
{  modulate  a  magnetron  with  rectan¬ 
gular  pulses  of  quarter  microsecond 
duration.  Such  rapid  switching  can 
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New  rider 

for  a  fast,  familiar  track 


V 

\ 

Many  millions  of  television  picture 
tubes  have  been  turned  out  on 
in-line  exhaust  systems  built  by  DPi. 
Even  with  the  largest  tubes,  this  fast- 
production  race  track  has  been  giving 
the  high  vacuum  that  means  sharper- 
focus  beams,  longer,  more  reliable  life. 
NOW  for  today's  urgencies,  we  offer 
this  system  in  a  form  needed  by  makers 
of  large  power  tubes,  high-frequency  os¬ 
cillators,  and  x-ray  tubes.  With  the  same 
trouble-free  efficiency,  capable  of  pro¬ 
ducing  ultimate  vacuums  below  1  x  KX* 
mm  Hg,  and  using  either  continuous  or 
indexing  movement,  these  systems  make 
tube  evacuation  a  flow  process  instead 


of  a  batch-wise  operation.  Localized 
tube  areas  can  be  baked  or  cooled  on 
ideal  time  cycles — automatically. 

If  you  already  have  a  DPi  in-line  system 
and  would  like  to  consider  conversion, 
or  if  you  are  interested  in  a  new  system, 
talk  it  over  with  our  engineers.  We're 
ready  to  help  you  meet  your  problem, 
whether  it  involves  a  single  unit  or  the 
designing  of  a  complete  exhaust  system 
for  a  tube  factory.  Just  write  Distillation 
Products  Industries,  Vacuum  Equip¬ 
ment  Department,  727  Ridge  Road  West, 
RcKhester  3,  N.  Y.  (Division  of  Eastman 
Kodak  Company). 


high  vacwviN  Msearch  and  anginoaring 


Alta ...  vllamliit  A  aad  I...dl«tilla4  aiaaafllycarl4at...nara  Ihaa  3S00  ladaiaa  Orgaalc  Chaailcalt  far  sclaaca  aa4  Ia4atlry 
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HEATHKITS 


5'  OSCILLOSCOPE  KIT 

•  N«w  "spot  shop*"  control  for  spot  odjustmont  ~  to  g«vo  roolly  shorp 
focusing. 

•  A  total  of  ton  tubos  irKtuding  CR  tubo  ond  fivo 

•  Coscodod  vorticol  ompliAors  foilowod  by  pboso  splittor  ond  boloncod 
push-pull  doAoction  ompliAors. 

•  Orootly  roducod  rotroco  timo. 

•  Stop  ottonuotod  —  froquoiKy  componsotod  cothodo  foltowor 
ticol  input. 

•  lew  impodonco  vorticol  goin  control  for  f 

•  Now  mounting  of  phoso  splittor  ond  doAoction  ompliAor  tubos 

•  CR  tubo  boso. 

•  Grootly  simpliAod  wiring  loyout. 

•  IrKroosod  froquoncy  rosponso  —  usoful  to  5  MC. 

•  Tromondous  sonsitivity  .03  RMS  por  inch  Vorticol  .6V  RMS  por  irKh  Hor. 

•  Duot  control  in- vorntor  swoop  froquoncy  circuit  —  smoothor  octing. 

•  Resitivo  or  nogotivo  pook  intornol  synchronizotion. 

•  Multivibrator  typo  Wido  Rongo  Swoop  Gonorator. 

A  brand  new  19S2  Hcathkit  Oscilloscope  Kit  with 
sundino  features  and  really  excellenc  performance.  A  scope  you'll  truly 
like  and  ceruinly  want  to  own. 

The  kit  is  complete  with  all  parts  including  all  tubes,  power 
former,  punched  and  formed  chassis,  etc.  Detailed  instruaion  manual 
makes  assembly  simple  and  clear  conui ns  step-by-step  ioscructioos. 

pictorials,  diagrams.  Khematic,  circuit  de¬ 
scription  and  uses  of  sct^.  A  truly  out- 
sunding  value. 

MODfl  0-7 

_  SHimNG  WJ.  24  IBS. 


$43»® 


VACUUM  TUBE 

VOLTMETER  KIT 

•  Now  stylirsg  —  formd  coso  for  boouty. 

•  Now  truly  compoct  size » Cobinoi  AMs'*  doop  x  4-1/16*'  wido 
X  7^"  high. 

•  Quality  Simpson  200  microomp  motor. 

•  Now  c^ms  bottory  holding  clomp  ond  spring  clip  —  ossurorKO  of 
good  oloctricol  centoct. 

•  Highost  quality  procision  rosistors  in  multiplior  circuit. 

•  CoTibrotos  on  both  AC  ond  OC  for  maximum  occurocy. 

•  TorriAc  covorogo  —  Roods  from  !^V  to  1000V  AC,  V^V  to  1000V 
DC,  ond  .1  to  ovor  1  billion  ohms  rosistonco. 

•  Lorgo,  ctoorly  morkod  motor  scolos  ir>dicato  ohms,  AC  Volts, 
DC  Volts,  ond  DA  —  has  zoro  sot  mork  for  fM  olignmont. 

•  Now  styling  prosents  ottroctivo  ond  professional  oppooronco. 

The  19)2  Model  Heathkit  Vacuum  Tube  Voltmeter! 
Newly  desigrted  cabinet  combines  style  and  beauty 

yrh  compactness.  Greatly  reduced  size  to  occupy  a 
nimum  of  space  on  your  work-bench.  Covers  a  ire- 
mdous  range  of  measurements  and  is  easy  to  use. 
es  only  quality  components  iocluding  1%  precision 
victors  in  multiplier  circuit  for  greatest  accuracy, 
mpson  200  microamp  meter  with  easy  to  read  scales 
r  fast  and  sure  readings. 

All  parts  come  right  with  kit.  and  complete 
j^B  instruction  manual  makes  assembly  a  cinch. 
MODEL  V-5 

f  X  \  SHIPPING  WT.  5  IBS. 


YOU  SAVE  BY  ORDERING  DIRECT  FROM  MANUFACTURER 


c:  Cll%yli^AI%l  Y  i  —  > 

.  a];ii7Tr: 
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on  RADIO -TV- RADAR 
produclien  lines 


Hmeiican  Beauty 

ELECTRIC  SOLDERING  IRONS 


DURABLE 

DEPENDABLE 

EFFICIENT! 

Day  after  day  —  shift  after  shift  —  Anoican  Beauty 
Electric  Soldering  Irons  are  at  work  on  production 
lines  throughout  the  nation.  Faithful  performers  for 
America’s  safety  —  and  enjoyment  —  for  over  half 
a  century. 

Let  fimerican  Beauty  Electric  Soldering  Irons  prove  to 
YOU  their  durability  —  dependability  —  efficiency. 

Its  for  SoRAiliiWvR  cotolog  Pto»  wHId  Dopl.  t‘3 


AMERICAN  ELECTRICAL  HEATER  CO. 

DETROIT  7,  MICH. 


ELECTRONS  AT  WORK  (contimicd) 


.ma(;89ETRO\  voltaoc 

.  MAo^etPc^ 

CU^NT 

0  0>  04 

TIME 

0?  lO 

N^SCC 

FIG.  2 — TtpIcoI  waralorms  oi  mag¬ 
netron  Tollage  and  current  developed 
by  the  magnetic  ouUe  modulator 


not  be  achieved  with  a  single  stage. 

In  the  circuit  of  Fig.  1  the  charge 
developed  across  the  cascade  ca¬ 
pacitors  is  transferred  from  one  to 
another  via  each  succeeding  pulsac- 
tor  to  build  up  the  high  switching 
rate  required  for  the  desired  opera¬ 
tion.  In  a  laboratory  model  of  the 
modulator,  the  supply  to  the  step-up 
transformer  at  the  input  was  80  v 
rms  at  1,500  cps.  The  voltage  was 
stepped  up  to  about  9,000  volts  at 
Cl  through  the  resonating  induct¬ 
ance  and  the  transformer.  Polariz¬ 
ing  circuits  are  associated  with  the 
pulsactors  to  achieve  single-phase 
operation. 

The  output  pulse  at  the  primary 
winding  of  the  pulse  transformer 
was  4,000  V  and  was  transformed 
to  13,000  V  to  give  the  magnetron 
waveforms  shown  in  Fig.  2.  The 
characteristics  of  the  marine  radar 
modulator  are  as  follows:  peak 
power  (150  kw),  pulse  voltage 
(13  kv),  pulse  current  (12.5  amp), 
pulse  duration  (0.25  |Lsec)  and 
pulse  rate  (1,500  pps). 

!  The  following  advantages  are 
claimed  for  the  magnetic  pulse 
modulator:  long  and  trouble-free 
life,  instantaneous  operability,  sim¬ 
ple  auxiliary  circuits,  a  wide  range 
{  of  operational  applicability,  free¬ 
dom  from  radiated  interference 
and  self-protection  against  over- 
I  voltages.  The  disadvEintages  are 
I  said  to  be  that  the  cascade  system 
I  required  added  space,  that  the  com- 
i  pletely  magnetic  system  operates 
on  a-c  only  and  that  the  pulsactors 
require  special  and  expensive  core 
'  materials. 

I  The  magnetic  modulator  is  ex- 
I  pected  to  result  in  negligible 
maintenance  costs  for  that  portion 
of  the  system  and  to  offer  advan¬ 
tages  which  outweigh  by  a  consid¬ 
erable  margin  the  disadvantages 
j  listed  above.  Furthermore,  as  de¬ 
velopment  progresses  it  is  to  be 
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High  temperature  magnet  wire  coated  ^ith  Du  Pont ‘Teflon” 


Magnified  cross-section 
of  magnet  wire  manufactured  by 
Sprague  Electric  Company, 
North  Adams,  Mass. 


Poiychemicals 


DEPARTMENT 


PLASTICS  •  CHEMICALS 


y  Permits  smaller,  lighter 


electrical  components . . . 
withstands  up  to  250’' C, 

Sprague  Electric  Company  engineers  spent  years  of 
resesurch  in  developing  a  high  temperature  magnet  wire 
which  would  permit  a  substantial  reduction  in  the  size 
and  weight  of  electrical  equipment  for  a  given  volt- 
ampere  rating.  Insulation  for  this  wire  had  to  resist 
moisture,  oxidation,  corrosive  vapors,  solvents,  abra¬ 
sion  and  be  capable  of  continuous  operation  at  high 
temperatures. 

After  extensive  testing,  such  a  wire  was  developed 
by  coating  a  copper  conductor  with  ceramic  and  then 
impregnating  the  ceramic  with  a  dispersion  of  Du  Pont 
“Teflon”*  tetrafluoroethylene  resin.  This  combined 
the  excellent  heat  and  solvent  resistance  of  “Teflon’* 
with  the  high  temperature  nature  of  the  ceramic. 
According  to  the  manufacturer,  the  wire  will  operate 
continuously  up  to  250°  C. 

“Teflon”  is  tough  and  elastic — permits  the  wire  to 
be  stretched  20%  and  wound  around  its  own  diameter 
without  cracking  the  insulation.  “Teflon”  has  out* 
standing  dielectric  characteristics,  and  the  ability  to 
maintain  its  electrical  properties  under  moist  condi¬ 
tions.  These  and  other  unusual  properties  make  it 
widely  applicable  wherever  high  frequencies,  high 
voltages  and/or  high  temperatures  are  encountered. 

For  further  information  on  “Teflon”  and  other 
Du  Pont  plastics,  write: 


*Ria.  u.  •-  —T.  o-r. 


E.  I.  du  Pont  do  Nemours  A  Co.  (Inc.) 
Polychomicolt  Dopl.,  District  Offices: 
350  Fifth  Avenue,  New  York  1,  New  Yotk 
7  S.  Dearborn  St.,  Chicago  3,  Illinois 
MS  E.  60lh  St.,  Los  Angelas  1,  Collfontla 
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for  aircraft,  industrial 
and  laboratory  applications 

Ixcfusive  Heiland  '^700"  Features 

One  surface 
operation,  control 
^1^  ond  loading 

Rack  or  table 


Kenvon 

TRANSFORMERS 


KENYON  TRANSFORMERS  FOR 

•  JAN  Applications 

•  Radar 

•  Broadcast 

•  Atomic  Energy  Equipment 

•  Special  Machinery 

•  Automatic  Controls 

•  Experimental  Laboratorlat 
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LITTON 

I 

NDUSTRIES 

N  EWS 

Litton  Modof  3900  Thormopilo 

LITTON  THERMOPILE  WITH  STANDARD  METER 
FORMS  ACCURATE,  LOW  COST  INDICATOR  FOR 
SMALL  DIFFERENTIAL  TEMPERATURES 


Engineen  in  increasing  numbers  are  using 
Litton  Model  3900  Thermopile  in  conjunc¬ 
tion  with  microwave  water  loads  to  meas¬ 
ure  rf  power,  and  in  cooling  systems  to 
monitor  temperature  changes. 

The  Thermopile  has  30  pairs  of  copper- 
constantan  junctions,  tapped  at  10  and  20 
pairs.  Junctions  protrude  into  a  fluid  flow 
channel  milled  in  a  plastic  block  to  which 
water  fittings  are  mechanically  attached. 
The  plastic  block  is  encased  in  a  cast  alu¬ 
minum  housing.  Binding  posts  are  provided 
for  electrical  connection,  and  V*"  Uniflare 
fittings  for  water  cormection.  Internal  re¬ 
sistance  is  approximately  6  ohms. 

With  rf  water  loads  using  appropriate 
water  flow,  meter  sensitivity  and  number 
of  junctions,  average  powers  from  10  watts 
to  several  kilowatts  can  be  measured  con¬ 
veniently  and  accurately.  For  lower  power 
levels,  several  thermopiles  can  be  used  in 
series. 

The  30-junction  thermopile  generates 
approximately  1  millivolt  per  °C  differen¬ 
tial  temperature.  Tb  determine  water  flow 
rate  and  indicating  meter,  the  following 
formula  is  useful: 


(P  =:  power  dietipaled  tn  watte;  Q  =  water 
flow  in  iala.  per  minute;  R  =  meter  internal 
teeiatance  in  olum;  M  =  meter  aenaithrity 
in  millivolta  lor  lult-acale  deflection.'l 

For  full-scale  meter  deflection,  approxi¬ 
mately: 

250Mi5_L5L=Z. 

R  Q 

Also,  to  avoid  excessive  heat  losses,  dif¬ 
ferential  temperature  should  not  exceed 
20°C,  where  for  pure  water 

t  =  -E_ 

246Q 

(T  bming  iempermture  diBermtimI  in  *C.) 
Because  of  stray  losses  in  plumbing  and 
the  load,  the  system  is  best  calibrated  by 
direct  dissipation  of  metered  power  in  a 
water-cooled  resistor  in  series  with  the 
water  load. 

Time  of  response  in  minutes  is  determined 
by  the  volume  of  the  system  V  in  gallons 
divided  by  Q.  (Time  constant  of  thermo¬ 
pile  is  negligible.)  For  a  typical  installa¬ 
tion  of  Litton  Model  4000  U-Line,  Model 
4100  Water  Load  and  Model  3900  Ther¬ 
mopile,  operating  at  the  kilowatt  level,  us¬ 
ing  a  meter  with  M  =  7  millivolts,  R  =  71 
ohms,  time  of  response  is  approximately 
20  seconds.  Litton  Model  3900  Thermo¬ 
pile,  price  $75. 


WATER  LOAD 

Litton  Model  4100  Water  Load  is  a  termi¬ 
nation  for  IVs”,  50-ohm  coaxial  lines,  and 
is  particularly  useful  in  high-power  ap¬ 
plications  where  power  output  must  be 
accurately  measured.  The  Load  is  conser¬ 
vatively  rated  at  2  kilowatts  capacity,  950 
to  3,000  mc/sec.  VSWR  is  less  than  1.2 
over  full  range,  less  than  1.1  above  2,000 
mc/sec.  The  equipment  includes  two 
adjustable-depth  probes  for  sampling  rf 
power.  Model  3900  Thermopile  is  recom¬ 
mended  for  use  with  this  load.  Model  4100 
Water  Load,  price  $425. 

U-IINE  AND  STUB  COMBINATION 

Litton  Model  4000  U-Line  offers  conven¬ 
ience  and  accuracy  in  quickly  determining 
VSWR  in  high-  or  low-power  coaxial  lines. 
The  equipment  transduces  power  from  a 
1  Vs"  coaxial  line  to  a  U-shaped  configura¬ 
tion  with  a  rigid  central  and  outer  conduc¬ 
tor.  A  traveling  probe  moves  on  a  precision 
carriage  through  the  open  end  of  the  “U.” 
A  500-millimeter  scale  with  vernier  indi¬ 
cates  probe  position. 


Litton  Model  4000  U-Line 


Model  4000  U-Line  offers  continuous 
frequency  coverage  from  450  to  2,750 
mc/sec.  with  insertion  VSWR  of  less  than 
1.05.  Teflon  bead  supports  permit  a  CW 
power  rating  of  2  kilowatts.  Mounting 
holes  are  provided  for  meters.  Price  $700. 

STUB 

For  use  with  Model  4000  U-Line.  Permits 
rapid  insertion,  variation  of  phase  position 
and  withdrawal  of  mismatch  of  known 
VSWR  in  the  U-Line.  Calibrated  scale  per¬ 
mits  insertion  of  known  VSWR  up  to  2.0, 
at  frequencies  950  to  2,750  mc/sec.  Thus, 
equipment  may  be  used  as  a  calibrated 
mismatch  or  matching  device. 

Insertion  at  any  phase  position  is  pos¬ 
sible  with  relative  phase  readable  on  milli¬ 
meter  scale  on  the  U-Line. 

Model  4200  Stub  is  a  metallically-loaded 
Teflon  rod  contoured  to  fit  the  U-Line.  The 
stub  is  suspended  from  a  carriage  riding 
on  the  U-Line.  Price,  $100. 


Data  subject  to  change  without  notice.  All  prices  l.oJ>.  San  Carlos,  CalH. 

LITTON  INDUSTRIES 

$AN  CARLOS,  CALIFORNIA,  U.S.A. 


DiSISNiRS  ANR  MANUFACTURIRS  dh 

Glosftwofking  loth««  and  AccMseri**, 
Vorficol  S«<ilin9MochinM,Rurn«f  Eqwip* 
moot,  Prociiion  Spotw«ld*f«,  OH  Vopor 
Vocwwm  Pumpi,  Glett  Rolimg  Ov«n». 
Voctfum  Tub«f  and  Tub*  Componanto. 
Mognatront,  High  Vocwvm  Moiub*  Oil, 
Mkrowov*  Cqu»i>m«nt. 
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Wodel  300 

^INSITIVl 

WfCTRONlc 

''OITMITW 

''wogeScoleond 
Unborn,  Oecibe/ Stole 


PRICE...  $210. 

•  Measures  1  millivolt  to  100  volts  over  a  frequency  range  from  10  to  150,000 
cycles  on  a  single  logarithmic  scale  by  means  of  a  five  decade  range  selector 
switch. 

•  Accuracy:  2%  at  any  point  on  the  scale  up  to  100  KC  and  better  than  3% 
above  100  KC. 

•  Input  Impedance: i  megohm  shunted  by  30  mmfds. 

•  Generous  u.se  of  negative  feedback  a.s.sures  customary  Ballantine  stability. 

•  Output  jack  and  output  control  permit  voltmeter  to  be  used  as  a  flat  high  gain 
(70DB)  amplifier. 

•  Available  accessories  permit  range  to  be  extended  up  to  10,000  volts  and  down 
to  20  microvolts. 

•  Available  Precision  Shunt  Resistors  convert  voltmeter  to  microammeter  cov¬ 
ering  range  from  1  to  1000  microamperes. 

For  additional  InformoHon  on  this  VoHmotor  and  Bollantino  Bottory  Oporottd 
VoHmoton,  Wido-Bond  VoHmotors,  Fook  to  Fook  Voltmttors,  Docodo 
Amplitlors,  Multipliort  and  Fracltion  Shunt  Rotistors,  writo  for  catalog. 


BALLANTINE 

STILL  THE  FINEST  IN  ELECTRONIC  VOLTMETERS 


BALLANTIl  LABORAIOMES,  M. 


100  FANNY  ROAD,  BOONTON,  NEW  JERSEY 


ELECTRONS  AT  WORK  (continued) 

expected  that  the  disadvantage.s 
will  be  minimized.  In  this  circuit 
the  only  tubes,  which  are  two 
diodes  and  a  protective  spark  gap 
and  relay,  are  associated  with  the 
magnetron  and  do  not  perform  any 
switching  functions. 


Superrepeneralive  Reflex 
Reeeiver  Circuit 

Miniaturization  of  communica¬ 
tions  equipment  has  made  rapid 
progress  in  recent  years,  both  in 
size  of  comitonents  and  in  modifica¬ 
tions  of  circuits  and  improvement 
of  performance  of  components  that 
result  in  the  cutting  down  of  size 
and  weight.  Such  progress  has 
been  brought  about  by  circuit  re- 
■search,  among  other  things,  and  in 
the  course  of  this  circuit  research, 
many  old  techniques  have  been  re¬ 
studied  and  show  promise  for  wide 
application  in  future  developments. 

As  an  example,  Harry  E.  Stock- 
man  of  Waltham,  Massachusetts, 
radio  and  electronics  consultant, 
has  recently  devised  a  scheme  for 
increasing  the  gain  of  a  super- 
regenerative  receiver.*  The  tech¬ 
nique  provides  this  increased  gain 
without  adding  to  the  weight,  size 
or  complexity  of  that  of  a  conven¬ 
tional  superregenerator  and  low- 
frequency  amplifier  combination. 

Briefly,  this  is  accomplished  by 
redesigning  the  filter  associated 
with  the  rectifying  means  coupled 
to  or  forming  part  of  the  super- 
regenerative  amplifier  to  pass  the 
quench  frequency.  Then,  a  train  of 
direct-current  pulses  corresponding 
to  the  train  of  high-frequency 
pulses  produced  by  the  superregen- 
erative  amplifier  appears  in  the  out¬ 
put  of  the  rectifier  rather  than  a 
current  corresponding  to  the  aver¬ 
age  value  of  these  direct  current 
pulses  and  representing  the  modula¬ 
tion  on  the  received  carrier  as  in 
the  conventional  receiver. 

At  the  same  time,  the  low-fre¬ 
quency  amplifier  is  redesigned 
along  the  lines  of  a  reflex  amplifier. 
The  high-frequency  channel  of  the 
reflex  circuit  then  amplifies  the 
above-mentioned  train  of  pulses. 
The  low-frequency  channel  of  the 
reflex  amplifier  amplifies  the  recti- 

•  U.  S.  Patent  .\ppl.  NR  151.  253. 
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Whether  your  problem  is  new  design  or 
product  improvement,  take  advantage  of  the 
greater  energy  product  INDIANA  HYFLUX 
Alnico  V  offers! 

These  exclusive,  new,  super  strength  per- 
manent  magnets  mean  lower  production  costs, 
more  compact  design  and  higher  efficiency 
for  your  products. 

What's  more,  INDIANA  HYFLUX  — 
with  its  16%  greater  energy  product  — 
costs  not  a  penny  more  than  regular  Alnico  V ! 

Here's  still  another  bonus  you'll  enjoy! 
THE  INDIANA  STEEL  PRODUCTS 
COMPANY,  world's  largest  producer  of 
permanent  magnets,  offers  free  of  charge  its 
wealth  of  experience  and  “know'how"  that 
has  developed  more  than  30,000  permanent 
magnet  applications. 


Let  INDIANA  engineers  help  you  with 
your  design  problems.  They  can  supply  — 
out  of  stock  —  many  types  and  sizes  of 
INDIANA  HYFLUX  Alnico  V  for  your 
experiments,  can  suggest  those  best  suited 
to  your  product. 

INDIANA  is  the  only  manufacturer  fur- 
nishing  all  commercial  grades  of  permanent 
magnet  alloys.  You  have  a  choice  of  cast, 
sintered,  formed  or  ductile  materials. 


Why  delay  —  urrice  or  phone 
IHDIAJ^A  today.  As^ 
for  Catalog  >(o.  IIA'3  that 
describes  stocl^  experimental 
magnets. 


THE  INDIANA  STEEL  PRODUCTS  COMPANY 


VALPARAISO,  INDIANA  •  •  •  Salat  Offieat  Coast  to  Coast 
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ANOTHER  RELIABLE  ELECTRON  TUBE  RUGGEDIZEO  BY 

ECL/PSE-P/ONEER 


SOUD  ALUMINUM  OXIM 
(CATER  WCULATOt  ME- 
CMAMCAUY  SEPARATES 
(CATER  FROM  CATHODE 
TO  EUMIfUTE  SHORTS 

DOUUE  WHO  COf^ECnONS 

SIOVED  HEATER  C»-%KTtONS 


•  We  are  not  in  the  standard  vacuum  tube 
business,  but  we  are  in  the  business  of 
developing  and  manufacturing  a  reliable 
line  of  special  purpose  electron  tubes— tubes 
that  will  serve  and  meet  the  stiff  and  varied 
operational  requirements  of  aviation,  ord¬ 
nance,  marine  and  other  fields  of  modern 
industry.  Typical  of  these  are  receiving  type 
tubes  such  as  Full-Wave  Rectifiers,  R-F 
Pentodes,  Twin  Triodes,  and  the  Beam 
Power  Amplifiers  illustrated  above  and  de- 


SHORT  RUGGED 
MOUttT  MPROVES 
SHOCK  RESISTANCE 


ARC-REStSTA(4T  MElAMItC  RASE 
WITH  IttTER-PIN  RARRKRS 

scribed  below.  All  of  these  tubes  are  ex¬ 
hausted  on  a  special  automatic  exhausting 
machine  capable  of  extra  high  evacuation, 
and  are  aged  under  full  operating  and  vibra¬ 
tion  conditions  for  a  period  of  50  hours.  In 
addition  to  the  tubes  described  above, 
Eclipse-Pioneer  also  manufactures  special 
purpose  tubes  in  the  following  categories: 
gas-filled  control  tubes.  Klystron  tubes, 
spark  gaps,  temperature  tubes  and  voltage 
regulator  tubes. 


:  PIONEER 


RATINGS 

Hsotvr  voltogv— lA-C  or  D-C) . 6.3  volu 

Hwotwr  current  . 0.6  amps 

fief*  voltog»>-(mox.) . 300  volts 

Scr**n  voltog*— (mox.)  . 273  volts 

flot*  dissipotion— (mox.) . 10  wotts 

Scr**fl  dissipotion— (mox.) . 2  wotts 

Mox.  h*et*r>cotHod*  voltog* . 300  volts 

Max.  grid  rosistonc* . 0.1  megohms 

Worm-up  tim* . 45  s*€. 

(ffot*  end  h*of*r  vo/tog*  moy  b* 
opp/f*d  simulton^outly} 


TYPICAL  OPERATION 

SingU-Tub*,  Clou  Ai  Ampiifi*r 

flot*  voltog*  . 250  volts 

Scr**n  voltog*  . 250  volts 

Grid  voltog* . •12.5  volts 

f*oli  A-F  {Kid  voltog* . 12. 5  volts 

Zero  sign<n  plot*  current . 45  mo 

AAox.  signal  plot*  current . 47  mo 

Zero  signol  screen  current . 4.5  mo 

Mox.  signol  screen  current . 7.0  mo 

flote  resistonce . 45,000  ohms 

Tronsconductence  . 4.000>umhos 

Lood  resistonce . 5,000  ohms 

Totol  hormonic  distortion . 8% 

Mox.  signol  power  output . 4.0  watts 


Buy  or  sell 
at  the 


•  PARIS 
INTERNATIONAL 
TRADE 

FAIR 

covering  every  field  of 
commerce  and  industry 

From  MAY  17th 


JUNE  2nd,  1952 


*  49th  consecutive  year 


over  10,500  international 
exhibitors 


PHYSICAL  CHARACTERISTICS 

ioM . Intvrmadiote  thall  octal  8-pln 

Bulb . T-9 

Mox.  ovoroll  loftgth . y/4  in. 

Max.  Motod  hoight . 24b  in. 


Other  E-P  precision  compontnts  for  servo  mechanism  and  computing  equipment ; 
Synchros  •  Serve  moten  and  systems  *  rots  gonaroters  •  gyres  *  stobiliioKen 
equipment  *  turbino  power  supplies  and  remote  indicating-transmitting  systems. 


For  dototlrd  mformotiom,  writt  $0  Dtp*.  O 


ECLIPSE-PIONEER  DIVISION  of 


TETERBORO,  NEW  JERSEY  ev.xr,«  To.roiVr.on 

Export  Solos:  tondix  Intomotional  Division,  72  Fifth  Avonuo,  Now  York  It,  N.  Y. 


*  over  2.800,000  visitors 
expected 


*  125  acres  of  exhibition  area 


SppcittI  Sections:  electronic 
manufacturing,  eommnnica- 
tions  &  industrial  eleetronies. 


INFORMATION 

French  Chamber  of  Commerce  of 
theUnited  Statea,630  Fifth  Ave.,New 
York  20— Phone  €16-0120-21-22 
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COLLINS 


The  51R  research-engineering  team  has  never 
stopped  playing  ball  —  studying  users’  servicing 
and  performance  reports  —  engineering  refine¬ 
ments  and  incorporating  them  in  $1R  design. 
The  51R-2  was  a  prime  example  of  the  value  of 
this  continuing  effort  toward  tne  ultimate. 

We  now  announce  the  5fR-3.  which  represents 
the  latest  advances  in  performance  and  ease  of 
servicing. 

In  general,  the  changes  include,  a:  greatly  im¬ 
proved  stability  over  wider  ranges  of  temperature 
and  climatic  conditions,  and  b:  potentiometer 
type  adjustments  for  all  major  instrument  circuits, 
and  comftonent  location  changes  which  save  much 
bench  test  time. 

There  is  a  51R-3  illustrated  descriptive  bulletin 
waiting  for  you.  Please  ask  us  for  it  on  your 
business  letterhead. 


It  was  1946  when  Arinc  tossed  the  omnirange 
ball  into  the  radio  industry’s  court.  Collins  has 
been  throwing  baskets  ever  since. 

First  demonstrations  of  the  Collins  5lR  air¬ 
borne  VOR  receiver  and  instrumentation  were 
made  in  January,  1947,  for  Arinc,  commercial 
airlines  engineers,  and  the  Air  Transport  Asso¬ 
ciation’s  research  group.  Collins  designs  were 
approved. 

Within  a  year,  orders  for  51R  equipment  were 
received  from  American,  Chicago  &  Southern, 

Northwest,  Pan  American  and  United.  Since  then 
almost  every  leading  airline  of  the  United  States 
(and,  most  recently.  Air  France),  as  well  as  many 
users  of  executive  aircraft,  have  adopted  the  51R 
as  standard. 

Collins  has  earned  and  is  widely  accorded  the 
leadership  in  the  VOR  field  and  ttmay,  by  a  wide 
margin,  is  the  largest  producer  of  airborne  VOR 
receivers  and  accessories. 

*  Visual  omnirange  VHF  aircraft  navigation 
system. 

In  radio  navigation  equipment,  it's 


COLLINS  RADIO  COMPANY,  Cedar  Rapids,  Iowa 

II  W.  sand  St.,  NIW  YORK  It  1*37  Irvine  Uvd.,  DAUAS  2 
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ELECTRONS  AT  WORK 


(continued) 


age 

cripple  your 
mportant  drawings? 


Not  if  you  put  them  on  Arkwright  Tracing  Cloth.  Arkwright 
Cloth  is  the  best  insurance  you  can  get  that  your  drawings 
will  never  become  brittle  or  opaque  with  age  —  never  get  paper- 
frayed  around  the  edges  to  spoil  your  work. 

Arkwright's  extra  quality  shows  right  from  the  start.  You 
can  re-ink  clean,  razor-sharp  lines  on  Arkwright  Tracing 
Cloth  over  the  heaviest  erasures  without  feathering  or  “blobbing”. 
And  you  can  get  clean,  clear  blueprints  —  if  you  need  to  — 
for  years  and  years  to  come. 

All  good  reasons  for  you  to 
remember:  if  a  drawing  is  worth 
saving,  put  it  on  Arkwright 
Tracing  Cloth.  Write  for  samples 
now  to  Arkwright  Finishing 
Co.,  Industrial  Trust  Bldg., 

Providence,  R.  I. 


ARK¥fRieilT 


AMERICA’S  STANDAR 


fied  output  of  the  high-frequency 
channel  representing  the  received 
carrier  modulation,  which  may  be 
an  audio  or  video  frequency. 

A  circuit  of  a  superregenerative 
receiver  employing  this  technique 
is  shown  in  Fig.  1.  For  self- 
quenched  operation  the  time  con¬ 
stant  of  the  grid  circuit  of  F,  is 
chosen  to  cause  intermittent  action 
of  the  oscillator  in  normal  fashion, 
and  the  quench  oscillator  is  not 
used.  The  resulting  train  of 
high-frequency  constant-amplitude 
pulses  of  varying  repetition  rate 
is  rectified  by  diode  f?,  and  applied 
to  the  primary  winding  of  a  trans¬ 
former.  By  proper  choice  of  time 
constant  this  circuit  filters  out  the 
r-f  oscillations,  but  passes  the  pulse 
repetition  frequency.  The  result¬ 
ing  output  is  a  train  of  d-c  pulses 
of  constant  amplitude  and  having 
a  prr  that  varies  with  the  modula¬ 
tion  on  the  received  carrier. 

The  remaining  tubes  in  the  cir¬ 
cuit  form  a  reflex  amplifier  having 
high  and  low-frequency  channels. 
The  output  of  the  high-frequency 
channel  is  rectified  by  D,  to  recover 
the  audio  (or  video)  and  return  it 
to  the  start  of  the  low-frequency 
channel. 

Since  the  d-c  pulses  applied  to  the 
reflex  amplifier  are  of  constant 
amplitude  and  varying  repetition 
rate,  it  will  be  apparent  that  the 
fundamental  frequency  thereof,  or  a 
higher  harmonic,  will  be  a  sine  wave 
of  constant  amplitude  and  varying 
frequency,  or  in  other  words,  a  fre¬ 
quency-modulated  wave.  To  detect 
such  a  wave  it  is  necessary  that 
the  output  of  the  detector  vary  as 
the  frequency  of  the  applied  wave, 
such  detectors  usually  being  re- 


FIG.  1 — Circuit  diagram  oi  improvod  r*- 
ilex  ■uperragcnerativ*  r*c*iv*r 
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Four  bolts,  each  nearly  50  feet  long  and  2  feet  in  diameter, 
hold  Lockheed  Aircraft’s  new  8,000-ton  hydro  press 
together.  Built  by  Birdsboro  Steel  Foundry  and  Machine  Co.* 
the  mammoth  machine  required  not  only  special  installation 
techniques,  (the  building  was  erected  around  it) 
but  also  novel  testing  procedures. 

To  adjust  and  equalize  tightness,  strain  gages  and  leads 
were  attached  to  each  bolt  before  installation.  Then,  during 
,  tightness  was  measured  as  a  function  of  strain 
means  of  Consolidated  Bridge  Balance  Units. 

gage  outputs  were  equal  it  was  known  that  all  bolts  had 
been  tightened  to  the  same  degree.  Later,  the  press  was 
tested  dynamically  during  actual  trial  runs  and  the  momentar/ 
stresses,  speed  of  operation,  and  other  performance  data 
recorded  by  a  5-114  Recording  Oscillograph. 

The  complete  performance  picture,  with  all  forces  in  their 
true  relationship,  gave  Birdsboro  and  Lockheed  engineers 
all  information  needed  for  the  final  adjustments 
necessary  for  optimum  operation  before  actual 
production  work  started. 


CONSOLIDATED  ENGINEERING 

CORPORATION 

Analytical  Instruments  for  Science  and  Industry 
300  No.  Sierra  Madre  Villa 
Pasadena  8,  California 


The  5-114  Recording  Oscillograph  is  used  for 
multichannel  testing  of  hundreds  of  widely  vary¬ 
ing  products  from  trains  to  rocket-propelled 


consolidated  recording 

oscillograph 


planes,  from  small  valves  to  entire  oil-drilling 


derricks.  Write  for  Bulletin  I500B. 


0 
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You  con  avoid  unnecessary  delays  and  costly  mis¬ 
understandings  by  checking  the  following  points 
when  inquiring  about  or  ordering  fasteners. 


Specify  oil  allowable  tolerances 
—indicate  whether  all  PLUS,  all 
MINUS,  or  PLUS  and  MINUS. 

Submit  sketch  if  possible  (may 
be  rough  os  long  os  dimensions 
ore  clearly  shown). 

Submit  samples  if  possible. 

Specify  as  liberal  tolerances  as 
intended  use  will  permit.  (Close 
tolerances  increase  costs.) 

If  any  special  allowance  is  to 
be  mode  for  subsequent  plating 
the  thickness  of  plate  should  be 
specified. 

Where  square  shoulders  ore  to 
be  subsequently  staked  over, 
this  fact  should  be  so  stated. 


►DON’T 


Don't  specify  dimensions  in 
decimals  when  fractional  di¬ 
mensions  are  sufficient. 

Don't  specify  lengths  in  units 
finer  than  necessary. 


npnt\|i|Yn  of  this  efiort  ore  ovoifobfe  on 
nr  picira  I  \  request  for  use  in  drafting  and 
lllllIU  purchosing  deportments. 


MACHINE  SCREWS,  NUTS  AND  SPECIAL  FASTENERS  ARE  OUR  BUSINESS 


THE  PROGRESSIVE 

MANUFACTURING  COMPANY 

50  NORWOOD  ST.p  TORRINCTON.  CONN. 


WKITE  fon 
OUR  CATALOG 


Tips  on  Cutting  Costs 

in  Ordering  Fasteners 

COMING 

to  alt 

subscribers 


E 


the  12th 

Annual 

electronics 

BUYERS’ 

GUIDE 

the  first 
completely 
verified 
directory 
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Simplify  your 
production  procedure 
with  High-precision 


for  Electrical 
and  Electronic  Applications 


To  combine  ceramic  and  metal  partn  into  one  [M'rmanent 
unit,  StupakolT  tlraws  u|M>n  extensive  ex|ierience  with 
iMtth  materials.  MethiKis  of  assemblv  emploved  by 
.StupakolT  include:  shrinking,  metallizing,  soldering, 
pressing,  spinning  and  others.  Among  the  metals  assem¬ 
bled  to  ceramics  are  silver,  rop|M-r,  brass,  stainless 
steel  and  monel. 

The  rotor  shafts  shown  alM>ve  consist  of  metal  hands 
shrunk  onto  eeramic  hmIs,  and  exemplify  Stupakoff 


precision  manufacture.  On  a  mass  production  basis, 
concentricity  of  components,  for  example,  are  held  to 
less  than  +0.001  in.  Likewise,  the  strains  ami  spreaders, 
stand-offs  and  trimmers  shown  below  meet  the  exacting 
requirements  of  the  service  for  which  they  are  made. 

Stupakoff  high-precision  ceramic  assemblies  offer 
many  op|N>rtunities  to  reduce  costs,  increase  pemiuctioii 
and  improve  electrical  and  electronic  equipment. 

^e  will  be  glad  to  discuss  your  requirements  with 
you  and  to  submit  samples  for  your  inspection. 

STl  PAKOFF 


CFKAMIC  cK  MAM  FACTUKIX;  CO. 

LATROBE,  PENNSYLVANIA 


I 


F  THC  APPllCANT 
ILITAAT  PROJECT 


ASSURANCE  IS  REQUIRED  THAT  RC*LOCATION 
WILL  NOT  CAUSE  DISRUPTION  OF  AN  URGENT 


MODEL  N2B 


HUGHES 

J?esearc^  an^ Deve/o/mienf 
ZaSomto/ies 

znvites  inhumes ^vm 
Zkgmcers  andZ^gszczs^s 

Culver  Cify,  Zos Angeles  Cvunly,  Oxlzybmta 


is  onJnifwgtBle 

asset  that  makes  a  tangible  dif¬ 
ference  to  you. 

The  difference  might  be  .  .  . 
-inj^rouble  free  performance  . 
or  iiT^rm linh liiiiiiij  ii  liijIilTiili'i 
once  over  tough  operating 
conditions.  The  difference  may 
decide  whether  some  ingenious 
equipment  functions  ...  or  foils. 
When  you  select  crystals... 
liley  crystals 


.  ^®*»TEiir 

K^tNr  /MAGNfr 


TYPE  MC9  RANGE;  TYPE  AR23W  RANGE: 

1.0  -  10.0  me  0.080  -  0  19999  UK 

Supplied  pec  Mil  type  Supplied  per  Mil  type 

CR  5.  CR  6  CR  0  CR-I5.CR-I6  CR-29 
CR-)0  when  tpeciFted  CR-SO  when  vpectFied. 

enysTALs  « 


BLILEY  ELECTRIC  COMPANY 

UNION  STATION  lUILDINC 


t - “T  Originally  designed  and  manufactured  to  operate  into 

J  I  EAD  synchronous  motors  in  precision  test  equipment. 

^  Will  meet  all  military  specifications — high  and  low 

i _ ij  ambient  temperature,  humidity,  altitude,  dust,  tropicali- 

‘l  I!  I  zation,  vibration  and  corrosion. 

(  I  SPECIFICATIONS 

Output  7  volts  and  30  cycles,  at  1800  RPM,  Extremely 
-I - ti — I  low  harmonic  distortion,  continuous  duty,  ball  bearings. 

This  alternator  may  be  modified  to  meet  your  individual  requirements 
in  1,  2  or  3  phase  for  wide  voltage  ranges  at  required  frequencies. 


EASTERN  AIR  DEVICES 


,  INC. 


PENNSnVANIA 


ER  E 


515  DIAN  STREET  •  BROOKLYN  17,  N.  Y. 
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One  of  the  most  important  and  widely 
used  metallic  rectifier  devices  is  the 
selenium  stack.  New  applications  where 
improved  G-E  selenium  stacks  are  best 
suited  are  continually  being  discovered. 

Now— for  the  first  time— you  can  have 
a  single,  complete,  practical  guide  to  the 
selection  and  use  of  the  proper  G-E  sele¬ 
nium  stack  for  your  application. 

In  this  reference  manual  you’ll  find  the 
answers  to  such  questions  as:  What  are 
the  limits  for  current  and  voltage  under 
normal  and  abnormal  operating  condi¬ 
tions?  What  are  the  most  important 
factors  in  determining  the  life  of  a  sele¬ 
nium  rectifier?  What  should  be  done  to 
avoid  rectifier  failure?  How  are  G-E  rec¬ 
tifiers  rated?  What  are  the  “de-rating” 
limits?  How  are  ratings  adapted  to 
resistive,  inductive,  capacitive  loads? 

Complete  with  charts,  graphs  and 
tables,  this  28-page  manual  is  the  result 
of  G.E.’s  quarter  of  a  century’s  experience 
in  metallic  rectifiers.  Why  not  send  for 
your  copy  today?  General  Electric  Co., 
Schenectady  5,  N.  Y, 


loodt  *  Current  Ov«rloodf  *  Hi9h  T«mp«ro- 
tur«  Op«rotion  *  Ferc«d-Air  Coolin9  *  TypM 
of  Loodt  *  DC  Blocking  Oporotion  *  Location 
of  Solonium  Roctifiort  in  Equipmont  *  Totting 
of  Solonium  Roctifiort 


Principlot  of  RoctiBcotion  *  Monufocturing 
Procottot  *  Conttruction  of  o  Roctifior  Stock 
Symbolic  Notation  *  Botic  Choroctorlttict  of 
Solonium  Roctifiort 


4.  APPLICATIONS 

Powor  Suppliot  *  DC  Blocking  *  Fiold  Dit- 
chorgo  ond  Arc  Supprottion  *  Eloctronic 
Applicotiont  *  Mognotic  AmpliBort 


3.  CIRCUIT  DESIGN 

Rolotionthip  of  Voltago  and  Curront  Input- 
Output  *  EfRctoncy  *  Trontformor  Dotign 
Solonium  Roctifior  Rotingt  *  Voltago  Ovor- 


Gonor«l  lloctric  Cm*,  Soction  C441-21,  Scfconocfady  S#  N.  Y. 

Plooto  tond  mo  o  froo  copy  of  your  now  28-pogo  monuol  on 
solonium  roctifior  stacks,  GET-2350. 

D  for  roforonco  only  Q  for  plonning  on  immodioto  profoct 
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WHAT  DO  you  NEED 


in  an 

OSCILLOSCOPE 

When  your  probiem  requires  H»vse  of  an  oscillo¬ 
scope,  you  are  almost  certain  fa  find  the  one  you 
need  in  the  Tektronix  line  of  Cathode-Ray  Oscillo¬ 
scopes.  Ea^  j^as  designed  for  a  particular  range 
of  problems\^f(^ake  practical  use  of  advanced 
circuitry  and  tfmoest  available  components. 

Sweep  speeds  and  triggering  facilitiesare  coordi¬ 
nated  with  the  characteristics  of  the  vertical  de¬ 
flection  systems.  Time  measurements  are  easily 
made  from  direct  reading  sweep  dials  accurate 
within  5%;  amplitude  measurements  are  made  by 
comparison  with  calibrating  voltage  accurate  with¬ 
in  3  % ;  (4  %  in  Type  517).  All  dc  voltages  are  elec¬ 
tronically  regulated,  resulting  in  exceptional  stabil¬ 
ity.  The  individual  adjustment  of  vertical  amplifiers 
for  optimum  transient  response  insures  shortest 
rise  time  without  overshoot. 

Whether  your  need  is  immediate  or  future,  you'll 
find  it  both  interesting  and  profitable  to  learn  more 
about  Tektronix  Oscilloscopes . 

WRITE  FOR  THE  NEW,  LARGER  TEKTRONIX  CATALOG 
No.  5203  —  a  postcard  will  do. 


TEKTRONIX 

OSCILLO¬ 
SCOPE  TYPE 

SWEEP  TIME 

PER  CENTIMETER 

FASTEST  SLOWEST 

RISE 

TIME 

USEC 

SENSITIVITY 

ACCELER¬ 

ATING 

POTENTIAL 

AC 

DC 

511 -AD 

.lusec 

.01  sec 

.04 

.25v  cm 

25v  cm 

3kv 

512 

3usec 

3  sec 

.2 

5mv,  cm 

5mv  cm 

3kv 

51 3-D 

.  1  usec 

.01  sec 

.025 

.03v  cm 

.3v/  cm 

12kv 

514-D 

.lusec 

.01  sec 

.04 

.03v,  cm 

.3v/cm 

3kv 

517 

.01  usec 

20usec 

.007 

.  1 V  cm 

24kv 

f  TEKTRONIX,  Inc. 


P.  O.  Box  831 -A,  Portland  7,  Ore.  •  Cables:  Tektronix 


ELECTRONS  AT  WORK  (continwd) 

ferred  to  as  discriminators. 

Frequency  discrimination  is  ob¬ 
tained  by  the  high-frequency  inter¬ 
stage  transformers  which  are  tuned 
to  resonate  above  or  below  the  maxi¬ 
mum  or  minimum  applied  frequency 
by  a  sufficient  amount  to  cause  the 
middle  frequency  of  the  applied  f-m 
wave  to  fall  approximately  at  the 
center  of  the  straight  portion  at 
the  side  of  the  resonance  character¬ 
istic  of  each  circuit.  Other  methods 
of  discrimination  could  also  be 
applied. 

Presetting  a  Tape  for 
Broacleasting 

By  Kenneth  J.  Dolan 

I  Chief  Engineer 

Radio  Staiion  WARA 
Attleboro,  Jlfa«9. 

In  many  small  radio  stations 
where  announcers  are  required  to 
operate  the  console,  turntables,  do 
some  program  patching  and  oper¬ 
ate  tape  recorders  for  both  record¬ 
ing  and  playing  back  program 
material,  production  and  program 
quality  are  quite  apt  to  suffer. 

1  At  WARA,  the  same  situation 
I  had  to  be  faced.  A  great  many  of 
i  the  man-on-the-street  interviews 
and  other  special  events  are  done 
via  tape  recordings.  Due  to  the 
amount  of  equipment  in  the  studio 
control  room  the  location  of  the 
tape  machine  was  not  within  an 
'  arms  reach  of  the  announcer-oper- 
j  ator.  If  for  example,  a  tape  was 
I  to  be  played  back  on  the  air  di- 
I  rectly  following  some  program  or 
j  announcement,  the  announcer-oper¬ 
ator  would  have  to  get  up  from  the 
I  control  desk  to  reach  the  switch 
starting  the  tape  machine.  At  times 
the  microphone  switch  would  be 
left  on,  by  mistake,  and  there  would 
be  the  noise  of  a  man  getting  up, 
chair  squeaking  and  then  the  final 
clunk  of  the  tape  starting  switch, 
as  it  was  thrown.  Many  times  there 
would  be  long  periods  of  silence 
between  programs. 

In  order  to  eliminate  this  situa¬ 
tion  a  remote  tape  starting  switch, 
of  the  mercury  type,  was  installed 
on  the  control  desk  well  within  an 
easy  reach  of  the  announcer-oper¬ 
ator,  thus  eliminating  all  of  the 
above  inefficiencies  and  faults.  At 
WARA  the  Magnecord  PT6-AH  is 
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FREED 


PRODUCTS  OF  EXTENSIVE  RESEARCH 


FREED  TRANSFORMER  CO.,  INC 


1722-B  WEIRFIELD  ST..  BROOKLYN  (RIDGWOOD)  27,  N.  Y. 

EXPORT  DIVISION:— 4S$  SKOADWAV  N.V.C.  13.  M.V. 
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Why  Shout  ^ 

HELP  WANTED"'^ 

. . .  When  I 

the  Help  You  Need 
May  Be  at  Your  ^ 

FINGERTIPS?  I 


CANNON 

PLUGS 


Here^s  why 
those  in  the  know 
demand- 


supertor 

contact 

design 


Newspaper  classified  columns  are 
full  of  ads  for  engineers,  chemists, 
technicians.  Employment  agen¬ 
cies  are  besieged  with  requests  for 
trained  technical  men. 

Yet  many  concern^  do  not  real¬ 
ize  that  the  best  source  of  trained 
help  may  lie  right  within  their 
own  organizations. 

How  can  you  tap  this  fertile 
source? 

The  answer  is  simple.  Release 
your  technical  men  from  routine 
testing  jobs.  Give  them  the  pro¬ 
motions  they  earnestly  desire  . .  . 
give  them  responsibility  .  .  .  put 
them  where  their  talents  and 
training  are  used  at  full  potential. 

And  then  turn  over  your  rou¬ 
tine  testing  to  us.  We  can  handle 
it  efficiently  .  .  .  and  probably  at 
lower  real  costs.  We  have  specially 
trained  engineers,  chemists,  biolo¬ 
gists,  physicists,  and  technicians 
. . .  and  at  their  disposal  is  a  com¬ 
prehensive  array  of  scientific 
equipment. 

Let’s  get  together  and  discuss 
this  matter.  You  may  find  your 
’’help  wanted”  problems  well  on 
their  way  to  solution  .  .  .  and  at 
savings  to  you! 


’  HtHtf-Umilni  kMpj 
ioMcr  IfuM*  cap  / 


Because  the  contact  is  the  key  to  the 
success  of  any  electric  connector,  Can¬ 
non  has  always  applied  the  highest  order 
of  skill  and  care  to  this  all-important 
detail.  Cannon  pin  and  socket  contacts 
are  all  precision  machined  from  solid 
bar  stock.  Silver  or  gold  plating  main¬ 
tains  high  conductivity  after  years  of 
constant  use.  Phosphor  bronze  "napkin 
ring”  of  the  socket  keeps  pressure  on 
large  areas  of  heavy  metal,  preventing 
current  loss.  There  are  no  thin  metal 


tangent  contact  points  in  Cannon  con¬ 
tacts.  (See  below).  Solder  cups  are  care¬ 
fully  tinned  by  hand  to  keep  the  solder 
inside  the  cup.  Cannon  socket  contacts 
are  full  floating  to  assure  perfect  align¬ 
ment.  You’ll  find  these  design  features 
throughout  the  great  variety  of  pre¬ 
cision  contacts  u^  in  all  Cannon  con¬ 
nectors.  For  real  value  demand  Cannon. 


RtmovablpTirp* 


Canaon  dMign  labor*  1*11)  maka*  con¬ 
tact  on  larg*.  baary  metal  aorlace*. 
Concnt  I*  not  carried  tbroosh  aprinc 
aoellon.  In  Cannon  Connector*  there 
are  no  thin  metal  tangent  contact 
point*,  liketh*  design  shown  at  right 


Twitiaa 


Standard 


tstaMithad  IStO 

ISSO  Park  Avesae,  Hebekea,  N.  J. 
PHIlADEimiA  •  SOSTON  •  PtOVIOCNCt 
CHICAGO  •  NfW  YORK  •  lOS  ANOEUS 
MEMPHIS  •  DENVER  •  DAUAS 


Factories  in  Loe  Angelea,  Toronto. 
New  Haven.  Representatives  In 
principal  cities.  Address  Inquiries 
to  Cannon  Electric  Co..  Dept.  D-ISO, 
P.  O.  Box  7S,  Lincoln  Heights  Sta.. 
Los  Angeles  II,  California. 
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EDISON  selects 
NICHROME  V  WIRE 

for  new,  high-accuracy,  long  life  MINIATURE  RELAYS 


Edison’s  new  space-saving  miniature  thermal  time- 
delay  relays,  scarcely  larger  than  a  door  key,  are  built 
to  handle  big  jobe-^^curately  and  dependably,  day 
in  and  day  out. 

They  offer  the  simplest,  most  trouble-free,  and  least 
expensive  way  of  introducing  delay  periods  into  electric 
circuits.  Thus  they  are  ideal  for  control  functions 
relating  to  cathode  protection,  motor  starting,  “hold¬ 
overs,”  overload  protection,  automatic  cycling,  and 
numerous  applications  where  magnetic  relays  have 
hitherto  been  used. 

Since  accuracy  of  operation  depends,  essentially, 
upon  the  consistent  performance  of  the  extremely 
small  heater,  wire  of  this  winding  must  be  exceptionally 
stable — be  capable  of  retaining  its  physical  and  electrical 
characteristics  indefinitely. 

Nichrome  V  alloy,  unique  product  of  Driver-Harris, 
fulfills  these  all-important  conditions.  With  a  tem¬ 
perature  co-efficient  of  resistance  that  remains  con¬ 
stant  between  20°C.  and  500°C. — a  considerably  wider 
temperature  range  than  actually  here  involved 
Nichrome  Vassures  uniform,  precision  performance.  And 
being  highly  resistant  to  heat  and  corrosion,  it 
assures  outstanding  stability  for  a  lifetime. 

This  particular  application  serves  to  emphasize  other 
desirable  properties  which  make  Nichrome  V  wire  ex¬ 
tremely  suitable  for  heating,  or  resistance  units  required 
to  occupy  very  limited  space.  For  example:  Only  a 
few  milliamperes  of  current  are  utilized  by  the  Edison 
miniature  thermal  relay.  The  heater  winding  must, 
therefore,  have  high  resistance  in  order  to  produce 
sufficient  heat  to  deflect  the  bi-metal  contact  strip. 
The  electrical  resistivity  of  Nichrome  V  (650  ohms/ 
cnif)  permits  a  short  length  of  one-mil-diameter  wire 
to  be  used,  thus  saving  space;  and  the  high  tensile 


New  Edison  Time -Delay  Relay  —  Model  207 
Standard  Voltages  115—27.5—6.32  Hermetically 
sealed.  Vibration  and  shock  proof.  Ambient 
compensated  -60°C.  to  -t-85°C.  Wide  range  of 
delay  periods  available. 


strength  of  Nichrome  V  (200,000  p.s.i.  at  20°C.) 
eliminates  breakage  in  winding  operation. 

For  products  whose  successful  operation  depends 
upon  appUcation  of  stable  electrical  alloys,  highly 
resistant  to  heat  and  corrosion,  you’ll  find  Nichrome 
and  Nichrome  V  offer  plxts  values  that  are  unequalled. 
At  the  present  time,  these  alloys  are  on  allocation; 
but  if  you  will  let  us  have  your  specifications,  we  shall 
be  glad  to  make  recommen^tions  and  serve  you  to  the 
best  of  our  ability. 


*T.M.  R*g.  U.$.ra«.OS. 


Nidirome*  is  manufactured  only  by 

Driver-Harris  Company 

HARRISON,  NEW  JERSEY 

MANCHES:  CMceso,  Detroit,  ClorolooA  lot  Aofolot,  Soo  Eiootitto 


Sold  In  Canada  by  The  Z.  CREENINO  WIRE  COMPANY,  LTD,  Hamilton,  Ontario,  Conoda 


MAKERS  OF  THE  MOST  COMPLETE  LINE  OF  ElEaRIC  HEATING,  RESISTANCE,  AND  ELECTRONIC  ALLOTS  IN  THE  WORLD 
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CUSTOM 


BUILT 


FIG.  1 — Switchioq  arrangemtnt  lor  tapo 
rocordlnot 


One  unit ...  or  hundreds  .  . .  KIRK  &  BLUM  has  the  men,  ex¬ 
perience  and  equipment  to  fabricate  any  sheet  metal  enclosure— 
cubicles,  cabinets  or  control  panels — to  exacting  specifications. 
We  specialize  in  custom-built  parts  and  assemblies  of  sheet 
steel,  light  plate,  stainless,  aluminum,  monel  and  other  alloys  in 
gauges  to  Va". 

Write  now  for  more  detailed  information  . .  .  and  your  copy  of 
the  latest  KIRK  &  BLUM  Electrical  Enclosures  Catalog  .  . .  pro¬ 
fusely  illustrated.  For  prompt  quotation,  send  your  prints  to  the 
KIRK  &  BLUM  MEG.  CO.,  3211  Forrer  St.,  Cincinnati  9,  O. 


Ill  III  ■  ■  B 


Control  Doik*  o  CukMot  o  Doctrkol  CoMnots  on<  Indotorot 
Outdoor  Boctrkol  Indoturoi  o  Inttnimont  Mnols  o  Control  tanoU 
Trondormor  Tonkt  o  Tod  Stond.  o  Switch  Ooor  Houclng*  o  Loovroc 


KlKK“BUII« 


METAL  FABRICATION 


used.  Inside  the  motor  section  of 
this  tape  machine  there  is  a 
terminal  board  to  which  the  differ¬ 
ent  switches,  etc.,  connect.  Discon¬ 
nect  the  lead  going  to  terminal  No. 
5  on  this  terminal  board  at  point 
X  and  connect  the  remote  switch  in 
series  with  it,  returning  the  other 
side  of  the  remote  switch  back  to 
terminal  No.  5.  As  the  No.  5 
terminal  is  the  common  lead  be¬ 
tween  the  forward  and  rewind 
switches,  both  rewind  and  forward 
control  of  the  tape  machine  are 
accomplished  with  one  remote 
switch. 

The  announcer-operator  can  put 
a'  tape  on  the  machine  at  his  own 
convenience  and  set  the  regular 
tape-control  switch  to  the  proper 
position  and  then  without  having 
to  leave  the  control  desk,  oiierate 
the  tape  machine  with  the  remote 
switch,  with  no  effort,  at  the  proper 
time.  This  could  be  called  preset¬ 
ting. 

Rewinding  after  the  tape  has 
been  played  is  accomplished  in  the 
same  way  only  the  tape  control 
!  switch  on  the  machine  has  to  be 
i  switched  to  its  rewind  position, 
j  The  tape  machine  can  now  be  oper- 
!  ated  from  either  the  control  desk 
I  or  the  machine  itself,  as  long  as  the 
remote  switch  is  in  the  ON  position. 


Variable-Gain  Amplifier 

By  G.  W.  Holbrook  (Lt.  Col.) 

Dept,  of  Electrical  Engineering 
Royal  Military  College  of  Canada 
Kingston t  Ontario,  Canada 


A  VARIABLE-GAIN  amplifier  that  is 
to  be  used  as  a  conventional  com¬ 
pressor  or  expandor  must  have  a 
continuously  variable  gain  over  its 
control  range.  This  gain  must  be 
controlled  by  a  voltage  which  is  a 
function  of  either  the  input  or  out¬ 
put  level  of  the  device. 

One  of  the  most  common  forms 
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terminals 


k  PI 


RFORMANCL 


THE 


FUSITE 


CORPORATION 


MICRO 

Hermetically 

Sealed 

Switch 


U  hen  ihe  Air  Force  needed  a  hermetieally  sealed  sniteh 
for  positive  perforinanee  under  conditions  eondiieive 
to  eomlensalion,  icing,  low  atmospheric  pressure,  dirt, 
and  oil,  the  MIC.KO  division  of  !Minnea|M)lis-lloneywell 
came  up  with  the  answers  and  the  switch. 

It's  not  surprising  that  Fiisite,  as  the  pioneer  in  glass- 
to-inetal  terniinals.  was  given  the  joh  to  produce  the 
terminals  that  wouhl  furnish  a  safe,  sure  and  rugged 
seal. 

Vihile  originally  eoneeived  for  military  applications, 
viesign  and  eonstriietion  was  kept  clean,  simple  and 
inexpensive  to  assure  its  application  in  peace-time 
products. 

>Khat  Fusite  Terminals  have  dune  for  .MH'.RO  they 
can  do  for  your  electrical  product.  Virite  for  catalog 
of  the  Fusite  line  of  single,  multiple,  and  plug-in  ter¬ 
minals,  Department  B. 
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6028  rCRNVIEW  AVINUE  -  CINCINNATI  13,  OHIO 


Here’s  the  story 


on  the 


RAYTHEON 

MANUFACTURING  COMPANY 

EQUIPMENT  SALES  DIVISION 

Din.  6470-  A,  WAITHAM  54,  MASSACHUSETTS  in 

DtSTMCT  OFFICES:  MSTON.  NEWVORN.  CUVEUNO.  CMGA60.  NEW  f  Mumir* 

ORUMS.  LOS  ANGELES  (WILMINGTOH).  SAN  FRANCISCO.  SUTTU 
INTtMMTIONM.  DIVISION:  19  RECTOR  ST.,  NEW  YORK  CRY 

RAYTHEON  RRODUCTS  INCLUDt  i  MARINERS  PATHnNDER*  ndan  SubauriiM  Sirul 
FATHOMETERS*!  Mariiw  ndkMcIcphooMi  WELDPOWER*  wciacfn  Voltage  MabiUicn 
(rcfiilalon)i  Traiuformcm  RectiChaTgeR*  banery  chafgeni  RactlFiltcR*  banarr  aliminatorai 
Sonic  oacillalon  for  labotaaory  raaaarchi  Standard  control  knobai  Electronic  caiculatora 
and  cotnpaterti  Talcriaion  receivarai  Radio,  teieriaion,  tubininialuic  and  tpccial  purpoae 
tubaai  MICROTHERM*  diatharmT  and  other  clacliooic  aquipment. 

*Rag.  U.S.  Fat.  OR. 


CATALOG  TYPE 

VOLTAGE 

STABILIZERS 


114  Parts  Distributors,  strate¬ 
gically  located  from  coast  to 
coast,  stock  and  sell  Raytheon 
Voltage  Stabilizers  —  a  con¬ 
venient  source  of  supply  for  a 
complete  range  of  catalog 
models  rated  from  15  to  2,000 
watts. 


All  models  compensate  for  widely  varying  input  (±15%) 
L.  within  l/'20  second  .  .  .  maintain  voltage  within  ±}^%  of 
rated  output.  Compact,  rugged,  light  in  weight,  with  no  moving 
parts  to  wear  out,  Raytheon  Voltage  Stabilizers  insure  peak 
performance  of  any  electrically  operated  equipment.  Custom- 
engineered  models  are  also  available  for  special  applications; 
write  for  details. 

Ask  for  the  name  of  your  nearest  distributor. 


ENGINEERS 

DESIGNERS 

The  Aerophyiics  &  Electro-Me¬ 
chanical  DiviMon  of  North 
American  Aviation,  Inc.  oiiers 
Top  Proleseional  opportunities 
for  Research.  Development  De¬ 
sign  and  test  in  the  following 
fields 

AIRBORNE 

ELECTRONIC  EQUIPMENT 
EQUIPMENT  FUGHT  TEST 
PRECISION  INSTRUMENTS 
AUTOMATIC  CONTROLS 
PROPULSION  SYSTEMS 
SERVO-MECHANISMS 
AIRFRAME  STUDIES 
RADAR  DEVICES 
INSTRUMENTATION 
MICRO  WAVE  TECHNIQUES 
ANTENNA  PERSONNEL 


Excellent  living  & 
working  conditions 
in  suburban  Los  Angeles 
Finest  Facilities  and 
Equipment 

Outstanding  Advancement 
Opportunities 

WRITE  NOW 

iurnUhlnq  rotum#  oi  oducation, 
oxporigneg.  and  work  proioronco. 


NORTH  AMERICAN  AVIATION, 


ENGINEERING  PERSONNEL  SECTION 
AEROPHYSICS  ANO  ELECTRO¬ 
MECHANICAL  DIVISION 

12214  LAKEWOOD  BLVD. 
DOWNEY,  CALIFORNIA 
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CIEVELITE  ' 
COS  M  ALITE 


LAMINATED  PHENOLIC  TUBING. 


These  Ten  Grades  of  Laminated  Phenolic  Tubing  are 
being  used  in  the  Electronic  and  Electrical  industries 
with  astonishing  success! 

Note  how  varied  are  their  properties  .  .  .  how  endless  in 
variety  are  the  diameters,  lengths,  and  wall  thicknesses 
in  which  this  tubing  is  produced  by  us. 


A  GRADE  FOR  EVERY  NEED! 


CLIVaiTC 

Grad*  E. . . . .  laipravad  pa*t  cor*  iobriecrtloa  oad  ■tapUaq. 

Grad*  EZ. . .  .8p*d«l  erad*  lot  TV  d*fl*etioa  yok*  iI**t*. 

Grad*  EE. . .  .lBprav*d  «*a*ral  poipo**. 

Grad*  EEX. ,  jBp*rlor  *l*elileal  and  aolsnii*  ab*oTpiloa  piop*itl*i 
Grad*  EEE. .  .CriUeal  *l*cUkul  oad  high  vellag*  oppUoatleii*. 
Grad*  ZAX. .  Sp*cial  grad*  for  goT*raa*Bt  ph*iioUe  •p*clilea1ieiia. 


COSMALITE 


Po*l  nr*  lohrlcdtlon  oad  ilapUng. 

G*a*ial  paip***. 

,  G*B*ral  porpo** — poochiag  grad*. 

,ThlB  wall  tabteg  high  dl*l*ctilc  oad  compr**aloa 
Btraaglh.  ^ 


j^CLEYELAMD  CONTAINERS 

•EM  BABBIKTOn  MTI.  CLIVIIAND  S,  OHIO  J 


ELECTION  ICS 


m proved  thermal  endurance 
^  High  dielectric  strength 
^Excellent  thermal  conductivity 
^Top  tensile  strength 
^Rot  repellent 
I^Resists  chemicals  and  acids 
I^Good  moisture  resistance 


GLASS  VAR  is  available  in  rolls,  sheets  and  tape. 

ELECTRO 

TECHNICAL  PRODUCTS 

You  will  find  these  other  Class  "B”  Electro 
products  tops  in  quality  and  performance 


tLECTRONS  AT  WORK  (cMtiitiied) 

of  control  is  that  employed  in  avc 
circuits  of  radio  receivers  and 
which  functions  by  virtue  of  a  vari- 
able-)!  tube.  The  system  normally 
employed  in  telephone  compressors 
and  expandors  is  that  of  an  attenu¬ 
ation  pad  made  up  of  varistors 
whose  a-c  resistance  can  be  altered 
by  a  variable  bias  voltage.  ^ 

Both  of  these  systems  require 
comparatively  high  control  voltages 
in  order  to  achieve  reasonable 
changes  of  overall  gain.  Stewart' 
has  employed  the  variable  anode 
impedance  of  a  pentode  tube  as  a 
feedback  element  in  a  negative 
feedback  amplifier  to  achieve  gain 
control  in  limiter  circuits.  This 
method  has  been  modified  by  the 
author  by  employing  a  network  of 
varistors  as  a  feedback  element  in 
a  similar  amplifier. 

Figure  1  shows  one  of  many  pos¬ 
sible  arrangements  of  this  principle 
of  gain  control.  If  the  control  volt¬ 
age  is  such  that  point  A  is  made 
positive  with  respect  to  B,  the  im¬ 
pedance  of  the  varistors  IF,  and  IF, 
is  reduced  to  a  low  value  and  the 
gain  of  the  amplifier  is  a  maximum 
owing  to  the  fact  that  the  feedback 
resistor  R  is  almost  completely 
shunted.  If  A  is  made  negative 
with  respect  to  B,  then  the  im¬ 
pedance  of  the  varistors  becomes 
high  and  the  full  effect  of  the  feed¬ 
back  resistor  is  achieved  resulting 
in  a  very  low  value  of  gain. 

The  gain-voltage  characteristic 
of  the  amplifier  depicted  in  Fig.  1 
is  shown  in  Figure  2.  It  will  be 
noted  that  a  range  of  nearly  30  db 
of  gain  is  achieved  for  a  bias 
change  of  two  volts,  with  a  gain  of 
5  db  at  zero  bias. 


Bia»  Circuits 


VARNISHED  ASBESTOS  CLOTH 
VARNISHED  QUINORGO  ASBESTOS  PAPER 
QUIN-GLASS  HI-TEMPERATURE  INSULATION 

Electrical  equipment  manufacturers  are  invited  to  use  our  Special 
Service  facilities.  Write  or  phone  and  we'll  be  glad  to  help  you 
with  your  problem  and  send  you  technical  data,  samples,  etc. 

You  may  buy  with  confidence  when  you  buy 

ELECTRO-TECHNICAL  PRODUCTS 

DIVISION  OF  SUN  CHEMICAL  CORPORATION 

NUTLEY  10,  NEW  JERSEY 

*T.  M.  Reg.  U.  S.  Pat.  Off.  by  Owens  Coming  Fibcrglas  Corp. 


In  order  to  take  advantage  of  the 
characteristic  described,  an  ade- 


I  FIG.  1 — Circuit  using  pentode  os  ieed- 
{  bock  element  in  o  negattve  ieedbock 
I  ompliiier 
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More  aiiJ  man  laodinf  iMiHifactiirara  «•  ming  5-WAV  KnAitf  FoMt 
M  pfOviJa  itKTMMd  flexibility  and  imprevad  patfermanca  af  ihair 
alaatricol  aad  alactraaic  aquipataat. 


nWEtSTH  VmUIi  TtwlMMR  •  STMaW£  Utmiet  Mbfi  Tiwlmin  •  IIITNI U  fim  $w|Ik  a  fUKOl  M  rmr  SwfiK  a  rmtSTlT  U|M  Knhe  E«ripwit 
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SUPEKIOR  BINDING  POSTS 


1  Plug-In  far  tlondard 

*  3/4"  banana  plug 

2  Clip-laad  la  thafi 


3  Wire  laapad  around 
abaft  and  clampad 


.  Wira  (up  la  ^12)  parmo* 
4  nantly  damped  Ikraagh 
canter  hole 


5  Clamped  tpoda  lof 

caniiMttM 


A  fKee  SAMne  is  avaiiasis  ir 

REQUESTED  ON  YOUR  lETTERNEAD. 
304  mURE  AVENUE,  IRISTOt.  CONNECTICUT 


Better  electrically  and  mechanically,  the  rugged  SUPERIOR 
5-WAY  Binding  Pmt  aKords  quick,  safe  and  positive  con¬ 
nections  for  practically  every  application.  Mounting  in  any 
panel  from  1/16"  to  1/4"  is  easily  accomplished  by  means 
of  a  single  keyed  or  unkeyed  hole.  It  provides  complete 
insulation  from  the  panel.  Construction  is  extra  strong. 
Only  the  most  durable  of  phenolic  plastics  is  used.  The 
hexagonal  shaped  head  can  be  tightened  with  a  1/2" 
socket  wrench  without  damage.  Current  capacity  is  30 
amperes;  working  voltage  is  1000  volts.  The  color  choice 
of  RED  or  BLACK  permits  ready  circuit  or  polarity 
identification. 


SUPERIOR  ELECTRIC 


m 


PRODUa 

USTINGS 


coming 

(Mid-June) 

electronics 


Moldite  offers  the  advantages  of  volume  production  com* 
bined  with  absolute  precision  . . .  the  sure  results  of  its  special 
formulas  and  advanced  production  techniques  . . .  engineering 
cooperation  on  every  iron  core  applicatioa  Moldite  Iron 
Cores  meet  every  requirement  for  dependability.  They  are 
the  standard  wherever  the  finest  in  electronic  equipment 
is  made. 


MAGNETIC  IRON  CORES  •  FILTER  CORES  •  MOLDEO  COIL  FORMS 
THREADEO  CORES  •  SLEEVE  CORES  •  CUP  CORES 


Samples  promptly 
submitted  upon  request 
for  desicn,  pre-producUon, 
and  test  purposes 

SEND  FOR  CATALOG  110 


any 

similar 

directory 


1410  Chestnut  Are.,  Hillside  5,  N.  J. 
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What |DC| Power  Equipments  do 
You  Need  for  Military  End-Use? 


You  can  meet  your 
requirements  with  — 


SELENIUM 

RECTIFIERS 


/  ground 

:  t- 

f  Ground  - — ^ 

"'"'-"'or.  .  T^i^^WppIlM  .  T.|^  I 

- - 'P*  «»"«*  flngro,^  ■ 

Navai  - — ■ 

****Pboard  and  ■ 

Powar  ,„anlu  ■ 


Manufactured  to  Military  Specifications 
...to  provide  ANY  DC  OUTPUT! 


\A^herever  your  government  specifications  call  for  conver¬ 
sion  of  AC  to  DC-be  sure  to  give  the  job  to  a  Federal  Selenium 
Rectifier  Equipment  .  .  .  compact,  rugged,  completely  self- 
contained  . . .  ready  to  connect  to  AC  . . .  ready  to  deliver  de- 
pendable  DC  power! 

Today,  Federal  Equipments  are  serving  in  a  wide  range  of 
applications  . . .  from  aircraft  to  submarines  . .  .  from  special 
subminiature  to  heavy-duty  power  equipment  .  .  .  operating 
quietly,  efficiently,  reliably.  All  are  powered  by  Federal  sele¬ 
nium  rectifiers  . . .  famous  for  long  life  and  trouble-free  service 
...without  expendable  parts  that  require  frequent  replacement 

MAIL  your  specifications  to  federal  today  I  Got  the  benefit 
of  Federal's  year,  at  oxporionco  in  selenium  rectifier  de¬ 
sign  and  production.  Kerne mber.  Federal  it  the  pioneer  com¬ 
pany— the  first  to  introduce  selenium  rectifiers  to  American 
industry.  For  quick  service,  write  Dept.  E-713B 

America's  Oldest  and  Largest 
Manufacturer  of  Selenium  Rectifiers 


L 
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Hsovy-diity  Fadsral 


FTR  34I4-A$ 
Greviid  Aircraft 
Fowar  Supply 


msiu^s 

Aircraft  Fawar 
Supply 


FTR  3I4I-CS4>3 
cup-dll  Voftop* 


Federal  Telephone  and  Radio  Corporation 


HO  -Q5  0  O^  10 

BIAS  VOLTAGE 


FIG.  2 — Gain-Toltaq#  characteristic  ol 
ths  ompllilsr  shown  In  Fig.  1 


quate  bias  system  must  be  estab¬ 
lished.  Figure  3  shows  a  block  dia¬ 
gram  of  an  arrangement  of  hybrid 
coils  and  variable-gain  ampliflers, 
with  associated  bias  circuits,  which 
achieves  the  result  desired.  It  rep¬ 
resents,  basically,  a  two-wire  re¬ 
peater,  but  the  same  arrangement 
can  equally  well  be  applied  to  four- 
wire  and  radio-telephone  circuits. 

Signal  voltages  for  operating  the 
bias  circuit  are  obtained  from  an 
additional  winding  in  each  hybrid 
transformer.  This  winding  is,  effec¬ 
tively,  in  parallel  with  the  winding 
carrying  the  output  power  of  each 
amplifier.  Thus  the  voltage  deliv¬ 
ered  to  the  bias  circuit  from  either 
amplifier  is  directly  proportional  to 
the  output  level  of  that  amplifier. 
Each  of  these  voltages  is  rectified 
as  shown  in  Fig.  4  and  the  rectified 
voltages  are  added  to  each  other  in 
opposition  across  the  resistances 
Ri  and  The  resultant  voltage 
divides  equally  across  the  resistors 
R;,  and  R.  and  produces  bias  of  op¬ 
posing  polarity  on  the  grids  of  the 
two  triode  tubes.  Under  quiescent 
conditions  the  voltage  developed 
across  the  points  XY  is  zero  but 
with  signal  voltages  appearing 
across  the  windings  of  the  hybrid 
coils,  a  bias,  its  polarity  depending 
on  the  relative  amplitudes  of  these 
signal  voltages,  will  be  generated  at 
these  points.  Amplifiers  shown 


You  get  the  pitch 
accurately — with  thia 
piano  tuner  which  ch 
Wurlitser  piano  befo 
the  factory.  Precisic 
uaes  a  special  JK  H' 


A  large  part  of  James  Knights'  “new"  new  business  is  in 
ultra-sonic  transducers.  Carefully  oriented  and  eut  from 
finest  Brazilian  quartz,  they're  supplied  in  all  frequencies. 


One  "new  as  tomorrow”  use  for  JK  ultrasonic  transducers  is  in  the 
emulsification  of  liquids  in  medical  and  biological  laboratories.  When 
properly  excited,  the  JK  transducer  sets  up  a  vibration  in  a  liquid, 
homogenizing  the  mixture  so  that  the  heavier  ingredients  won’t 
"settle.”  This  is  but  one  of  a  hundred  dramatic  new  uses  for  JK  crys¬ 
tals  —  where  standards  require  THE  VERY  FINEST  AVAILABLE. 


CfufAiali 


HYSRIO 


hybrid 


If  you  have  a  crystal  need  —  old-type  or  wholly  new  in 
design  or  application  —  you'll  find  yhe  answer  at  James 
Knights.  Tour  exacting  requirements  are  their  business! 
To  be  sure,  eonsult  JK  design  engineers  first. 


FIG.  3 — Block  diagram  oi  on  arrange¬ 
ment  oi  hybrid  coils  and  variable-gain 
amplifiers 
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Men  who  design,  engineer  and  buy  America’s  products 
rely  on.. and  use.. National  Laminated  Plastics  because.. 


'H 

V 

1 

t 

> 

1 

"In  long  range  planning  at  National, 
emphaaia  ia  placed  on  engineering 
reaearch.  Designed  to  benefit  Na- 
tional’a  cuatomers  and  the  entire  in- 
duatry  aa  well,  the  operation  breaka 
down  into  three  broad  diviaiona. 
First,  testing  materials  against  our 
atandarda  and  cuatomera'  specifica¬ 
tions.  Second,  developing  new  prod¬ 
ucts  to  meet  specific  customer 
requirements.  Third,  improving 
present  manufacturing  methods.  In 
short  we  at  National  feel  that  en¬ 
gineering  research  provides  our  eyes 
and  ears  for  the  future." 

John  K.  Johnston 

Vice  President 

National  Vulcanized  Fibre  Co. 


National  Laminated  Plastics 
nationally  known — nationally  accepted 


KATIONAL 

V_V^CAK1X«D 

FIBRE 


A  tough  hom-like  material  with  high 
dielectric  and  mechanical  strength. 
Excellent  machinability  and  forming 
qualities,  great  resistance  to  wear  and 
abrasion,  long  life,  lightweight.  Sheets, 
Rods,  Tubes,  Special  Shapes. 


Fhenolite  possesses  an  unusual  com¬ 
bination  of  properties — a  good  elec¬ 
trical  insulator,  great  mechanical 
strength,  high  resistance  to  moisture; 
ready  machinability,  lightweight. 
Sheets.  Rods,  Tubes,  Special  Shapes. 


Just  published!  National  Laminated  Plastics  Handbook. 
Write  for  copy.  Your  company  letterhead  please. 


National  Vulcanized  Fibre  Company 

Wilmington  Delaware 

Offices  in  \jyS:  J  Principal  Cities 


Delaware 


Principal  Cities 


Circuit  Breaker  Bushinfi  Sieuth 

George  Holton,  electrical  scientist  in 
National’s  lab,  is  testing  a  Phenolite 
circuit  breaker  bushing  for  dissipa¬ 
tion  factor  at  60  cycles.  Tests  of  this 
character  are  constantly  carried  on 
for  production  control  and  in  the 
development  of  new  products. 


I 


Hardness  gets  its  full  measure 

Important  in  the  production  control 
and  development  of  Phenolite  and 
National  Vulcanized  Fibre  is  th* 
degree  of  punchability  of  stock  fof 
meeting  particular  customers’  specif 
fications.  'This  laboratory  researck 
operation  with  the  Rockwell  Hait^ 
ness  Teeter  is  shown  above. 


Phenolite  Varsity  1952 

Here’s  the  team  of  skilled  scientists, 
captained  by  Gerald  H.  Mains,  who 
occupy  key  positions  at  the  Pheno¬ 
lite  laboratory.  They’re  evidence  of 
National’s  continuing  research  pro¬ 
gram.  Their  combined  know-how  is 
quickly  available  to  National’s 
customers. 


Test,  Service  DC 
Equipment  from  AC  Lines 
Faster ...  at  Le^s  Cost ! 


WELL  BUILT  WIRES  SINCE  1899 


NEW  HAVEN  14,  CONNECTICUT 


NEW  ELECTRO 


SAFEGUARDS 

isEPUTATIOIMS 


Continuously 


up  to  tS  Amperes 


When  you  put  the  best  available  materials 
in  your  products  you  have  no  qualms  about 
your  reputation.  That's  why  you  will  want 
to  specify  DYNAPRENE  flexible  cord  .  .  . 
it  is  the  best  cord  money  can  buy. 

DYNAPRENE  is  long  wearing  and  resistant 
to  abrasion  and  the  destructive  effects  of 
oils,  greases,  sunlight,  alkalis  and  acids. 

DYNAPRENE  stands  up  longer  under  con¬ 
ditions  that  quickly  destroy  the  usefulness 
of  other  types  of  cord. 

DYNAPRENE  flexible  cords  are-  jacketed 
with  a  specially  developed  Whitney  Bloke 
neoprene  compound  that  is  truly  tough. 
These  cords  are  made  by  the  continuous 
vulcanizing  process  which  assures  accurate 
centering  and  uniformity  of  cure. 

In  DYNAPRENE,  Whitney  Blake  has  a 
quality  product  that  will  safeguard  your 
reputation  as  well  as  theirs. 

If  yew  with  to  test  DYNAPRENE  etk  for  a 
temple  en  yeur  butinett  ttetienery  telling 
wt  the  tin  end  cendwetert  required. 


NEW  MODEL  "NF"  meets  most  re¬ 
quirements  in  a  DC  power  supply  .  .  . 
extremely  low  AC  ripple  or  hum.  at 
this  output  range  .  .  .  low  price  .  .  . 
dependability.  One  control  gives  you 
adjustable  output  voltage  over  its 
rated  range.  Exclusive  "Electro"  appli¬ 
cation  of  selenium  rectifiers  increases 
rectifier  power  rating  and  lowers  cost 
per  ampere  output  Top  quality  com¬ 
ponents  and  special 
design  withstand  high  ^135 
overloads. 

For  Aircraft,  Tank.  Marine  Dectronie 
Equipment.  Laboratory  Instruments, 
Research,  Relays,  Solenoids,  Phone 


*S"  «  Veits,  1-20  Amps . 

■RJ"  6  Vein,  1-12.S  Amps... 
Send  for  D^taiU  Today/ 


<”>  WHITNEY  BLAKE  CO 


Eltetro  Products  Laboratories 

Is  Conado 

ATLAS  RADIO  CORP.,  LTD.,  TORONTO 
PRECISION  INSTRUMENTS  SINCE  1944 
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Developed  specifically  to  meet  the  rigid 
requirements  of  U.S.A.F.  Spec.  MIL-R-5757A, 
the  new  Allied  line  of  sub-miniature  double 
throw  relays  includes  the  MH-18  (6-pole), 
the  MH-12  (4-pole),  and  the  MH-6 
(2-pole)  will  follow. 

Contacts  are  rated  at  2  amps  resistive  or  1 
amp  inductive  at  28  volts  D.C. 

The  high  performance  of  these  relays  has 
been  achieved  in  an  extremely  compact,  unitized 
construction  and  parallels  the  most  recent 
advances  in  airborne  equipment  design. 

Complat*  details  In  Bulivtin  1002. 


Swb-minlatur«  relay* 
to  be  developed 


I 


ALLIID  CONTROl  COMPANY,  INC.,  2  lAST  IND  AVINUI,  NIW  YORK  21,  N.  Y. 
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f>r  exclusive 


ELECTRONS  AT  WORK 


(confiniied) 


FIG.  4 — Biat  circuit 


in  the  block  diagram  of  Fig.  3 
are  both  identical  to  that  depicted 
in  Figure  1.  The  points  AB  of 
these  amplifiers  are  connected 
directly  to  the  points  XY  of  the 
bias  circuit  Fig.  4,  but  are  so  ar¬ 
ranged  that  point  A  of  the  West-to- 
E^t  amplifier  is  connected  to  point 
B  of  the  East-to-Weat  amplifier  and 
point  Y  of  the  bias  circuit.  Thus, 
assuming  that  under  quiescent  con¬ 
ditions  a  signal  arrives  from  the 
West  line,  the  voltage  developed 
across  R,  will  be  greater  than  that 
across  R„  due  to  the  slight  amplifi¬ 
cation  of  the  West-to-East  ampli¬ 
fier.  This  will  result  in  a  positive 
increment  to  the  grid  voltage  of 
Vi  and  a  negative  increment  in 
Point  Y  will  become  positive  with 
respect  to  X  resulting  in  an  in¬ 
crease  in  the  gain  of  the  West-to- 
East  amplifier  and  a  decrease  in 
gain  of  the  East-to-West.  This 
effect  is  cumulative,  resulting  in  the 
production  of  maximum  gain  in  the 
former  amplifier  and  minimum  gain 
in  the  latter.  As  soon  as  the  signal 
is  removed  from  the  West  line  the 
bias  developed  across  XF  will  dis¬ 
appear  and  quiescent  conditions 
will  again  be  assumed. 

With  this  arrangement,  a  low 
overall  gain  around  the  singing 
path  is  maintained  at  all  times  and 
only  a  compromise  balance  in  each 
hybrid  coil  is  required.  The  speed 
of  operation  of  the  bias  circuit  is 
controlled  by  the  CR  constant  of 
the  rectifier  circuits.  The  attack 
time  is  governed  by  the  CR  con¬ 
stant  made  up  from  the  value  of 
capacitors  C,  and  C,  and  the  for¬ 
ward  resistance  of  the  varistors 
W,  and  W..  The  release  time  is 
controlled  by  the  CR  values  of  C. 
and  C,  and  the  resistors  E,  and  R.. 
each  in  parallel  with  the  backward 
resistances  of  W,  and  W,  and  is 
therefore  much  longer  than  the  at¬ 
tack  time.  This  is  desirable  in  that 
a  quick  attack  time  is  needed  so 
that  the  first  syllables  of  speech  are 


Only  Sessions  Switch  Timers  pro-  Advanced  design  brings  split- 
vide  the  exclusive,  two-way  switch-  second  accuracy  and  kitten-quiet 
ing  feature  that  can  double  the  buy  operation  to  all  fully-guaranteed 
appeal  of  your  radio  and  television  Sessions  movements.  Custom  st)  ling 
sets.  enables  you  to  specify  dial,  hands 

Sessions  Timers  not  only  feature  and  bezel  characters  to  fit  your 
the  popular,  automatic  suilch-on  exact  requirements.  Timers  are  avail- 
control — used  to  awaken  or  remind  able  with  separate,  adjustable 
— but  an  exclusive  shut-off  switch  as  "Sleep-Slector”  switches,  and  other 
well.  Thus,  a  Se8sions-equip|)ed  features.  These  im|»<»rtant  consid- 
clock  radio  may  be  set  to  turn  off  erations  make  it  worth  your  while 
automatically  to  2  hours  after  to  buy  the  better  buy  ...SESSIONS 
set  turn-on ...  can  be  used  as  a  Sleep  SW  ITCH  TIMERS.  Write  for 
Switch  or  as  safety  Shut-off.  That’s  technical  details.  The  Sessions 
just  one  fast-selling  Sessions  feature  Clock  Company,  Timer  Div., 
available  at  an  amazing  low  cost.  Dept.  44,  Forestville,  Conn. 
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Newest  Piesentation  to  Indutiy 

RUGGEDIZED  HERMETICALLY  SEALED 
^  INDICATING  INSTRUMENTS 


An  air-conditioned  and  temperature  controlled^ 
addition  houses  the  manufacture  of  these  meters. 
The  component  parts  are  fabricated,  assembled, 
adjusted,  tested  and  hermetically  sealed  under 
controlled  and  exacting  conditions  free  from 
contamination. 


Ruggedized  and  hermetically  sealed  instruments  embody  a  new  concept  in  instrument  design.  They 
give  faster  response  time  than  conventional  instruments,  provide  more  sustained  accuracy,  lower 
bearing  friction,  give  longer  life  and  make  possible  new  freedom  of  applications.  They  meet  the 
dimensional  requirements  of  JAN  1-6  and  are  completely  interchangeable  with  existing  2V2"  and 
3Vj"  types.  These  instruments  are  manufactured  in  standard  1  Vj",  2Vj"  and  SVa"  sizes  for  both 
AC  and  DC  ranges. 

AAanufactured  under  license  arrangements  with  Marion  Electrical  Instrument  Company. 


ENVIRONMENT  FREE 
ELECTRICAL  EQUIPMENT  by 


PHAOSTRON  COMPANY,  151  PASADENA  AVENUE,  SOUTH  PASADENA,  CALIFORNIA 
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Advanced  engineering 
§  Vainme  productian 
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for  oxtraordinary 
•lortrUal  porformaiuo 


CHECK  LENKURT  as  a  reliable  source  of  well -engineered  fil¬ 
ters  in  quantities  as  large  as  you  wish  and  produced  on  a 
schedule  geared  to  your  delivery  requirements.  Lenkurt  has 
122,000  square  feet  of  productive  capacity  and  an  experienced 
group  of  more  than  SXX)  people  working  on  this  type  of  equip¬ 
ment  continually. 

SEVENTEEN  YEARS  of  experience  in  high-grade  carrier  engi¬ 
neering  stands  behind  the  quality  of  every  component  and  the 
performance  of  each  filter.  Low-pass,  band-pass,  high-pass, 
band-rejection,  and  combination  filters  to  your  specifications, 
cased  as  required  or  hermetically  sealed  to  JAN  specifications. 

LET  LENKURT  QUOTE  on  your  specific  needs  in  filters— also 
toroidal  coils,  powder-iron  cores,  variable  inductors,  and 
toroidal  transformers  made  by  Lenkurt  Electric  Company— 
largest  independent  manufacturer  of  telephone  toll-transmis¬ 
sion  equipment. 


LENKURT  ELECTRIC 
SALES  COMPANY 

San  Carlos  1,  California 


SCT  MATIRIM. 


•  for  high  curront 
doiMtfy 

•  mkilmum  wow 


•  low  contact  dro^ 


•  low  oloctrlcol  nolM 


•  toW-lwbrlcotlon 


for  tow  rotifttmcn 


•  non-wolding 


GRAPHITE  METALLIZING 
CORPORATION 

1055  NEPPERHAN  AVENUE  YONKERS  3,  NfS  YORK 


14 


April,  1953— aECnON  ICS 


BRIDGEPORT  BRASS  COMPANY 

Copper  Auot  Bulletin 


MILLS  IN  BRIDGEPORT,  CONN.  AND  INDIANAPOLIS.  IND.-IN  CANADA:  NORANDA  COPPER  AND  BRASS  LIMITED,  MONTREAL 


Tranunittor  and  racaivinc  tranaducar  for  ramota  control.  Tba  covan  ara  ramovad  to  ahow  tha  hadronic  and  pnaumatic  axnpli6an. 

Courtaty  Manninc,  Maxwall  Bl  lioora,  Inc.,  Stratford,  Coooacticut. 
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80%  copper,  1%  tin  and  the  remain¬ 
der  zinc  is  usually  specified.  This  alloy 
has  good  fatigue  as  well  as  corrosion 
resistance,  plus  high  strength. 

The  bellows  is  generally  made  from 
a  brass  containing  80%  copper  and 
20%  zinc.  This  material  has  high  duc¬ 
tility  to  form  the  bellows  and  work- 
hardens  sufficiently  to  give  excellent 
temper,  which  in  turn  gives  adequate 
spring  characteristics.  For  more  severe 
service  conditions  phosphor  bronze 
(95%  copper,  5%  tin)  is  specified. 

Copper  tube  is  used  for  the  air  con¬ 
nectors  in  the  unit 


Phosphor  Bronso  Usod 

The  metal  diaphragm  is  made  from 
phosphor  bronze  since  this  alloy  has 
dependable  spring  properties,  high  fa¬ 
tigue  resistance  and  good  strength. 

Locations  of  the  instruments  are 
often  conducive  to  corrosion,  especially 
where  steam  and  other  gases  are  pres¬ 
ent  The  copper-base  alloys  resist  cor¬ 
rosion  from  many  different  gases. 

For  information  about  alloys  and 
advice  on  them  for  your  product,  write 
or  call  our  nearest  district  office.  Our 
laboratory  has  compiled  much  infor¬ 
mation  which  may  prove  helpful  in 
your  work.  (7982) 


Measurement  and  control  of  such 
variables  as  temperature  and  pressure 
in  chemical  and  power  plants,  oil  re¬ 
fineries  and  other  process  industries 
must  not  only  be  accurate  but  instan¬ 
taneous. 

The  more  removed  the  control  cen¬ 
ter  is  from  the  operation  being  moni¬ 
tored,  the  greater  the  time  lag  of  me¬ 
chanical  devices  due  to  friction,  resist¬ 
ance,  compressibility  and  other  factors. 

Time  Lag  EUmiiialecI 

Because  of  this  time  lag  factor,  the 
illustrated  system  has  been  devised  in 
which  an  electronic  link  changes  pneu¬ 
matic  pressure  into  direct  current,  car¬ 
ries  it  to  the  recording  and  control 
point  and  reconverts  it  back  to  propor¬ 
tional  pneumatic  pressure.  Since  only 
two  electrical  lines  run  from  the  oper¬ 
ation  point,  high  pressure  lines  are 
eliminated  and  inflammable  liquids 
and  other  corrosive  media  are  kept  at 
the  source. 

Copper  and  its  alloys  are  used  in  the 
electronic  section  in  the  form  of  ter¬ 


Electronic  Link  Eliminates 
Time  Lag  in  Control  Instmments 


Corrosion  Rosistoaeo  Important 

In  the  mechanical  or  pneumatic  sec¬ 
tion  of  the  system,  copper-base  alloys 
are  almost  universally  used  to  combat 
the  corrosiveness  of  the  moisture 
which  is  generally  present  in  the  com¬ 
pressed  air. 

Ease  of  working  and  machinability 
are  main  factors  looked  for  in  mate¬ 
rials  used  for  making  the  valves  and 
fittings  in  the  system. 

Since  accurate  machining  is  neces¬ 
sary  in  valve  blocks  and  fittings,  free 
turning  brass  rod  is  used  (61%  (x>p- 
per,  3.4%  lead  and  remainder  zinc). 
This  alloy  has  the  highest  machinabil¬ 
ity  of  all  the  copper-base  materials, 
has  good  corrosion  resistance  to  water 
and  finishes  are  easily  obtained. 


Depending  on  whether  high  or  low 
pressures  are  involved,  either  a  Bour¬ 
don  tube  or  bellows  is  used. 

For  the  Bourdon  tube,  a  brass  with 


minals,  wire  and  other  connectors. 


High  Ductility  Needed 


ELECTRONS  AT  WORK 
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VARIABLE  SPEED  DRIVES 


•  Compact!  Only  4^.^*  overall 

•  Light!  Weigh  only  S'/a  oi. 

•  Continuously  vorioble  speeds  over  a 
wide  range 

•  Knob,  lever,  push-rod  or  gear  control 
(Lever  control  illustroted) 

•  Operate 


•  Rotation  in  either  direction 

•  Coaxial  shafts  for  in-line  construction 

•  Boll-bearings  throughout 

•  Completely  seoled 

•  Permonently  lubricated  for  trouble-free 
high/low  temperoture  service 

any  position 


Write  for  Bulletin  99 


FIXED  RATIO 
SPEED 
CHANGERS 

(Gear  Type) 


•  Only  1.050'  diometerl  •  Anti-bocklosh  units  . .  .  virtuolly  zero 

•  Single  section  weighs  only  3  oz.  backlash  in  either  direction 

•  STANDARD  rotios  from  10:9  to  531,441:1 1  •  Completely  seoled 

•  Hobbed  gears  for  smooth,  precision  running  •  Permonently  lubricated 

•  Mount  in  ony  position 


Write  for  Bulletin  100 


MINIATURE  COMBINATION  FIXED  AND  VARIABLE  SPEED  CHANGERS 

For  applications  requiring  variable  speed  at  a  reduced  nominal  output  speed, 
combinations  of  Metron  Variable  Speed  Drives  and  Fixed  Ratio  Speed  Changers 
are  available  in  compact,  integral  units.  Ask  for  Technical  Data,  or  write 
giving  your  requirements  for  prompt  engineering  recommendations  and  prices. 

METRON  INSTRUMENT  COMPANY 


440  Lincoln  Street  •  Denver  9,  Colorado 


iriebioTi) 


I  not  clipped  prior  to  operation.  The 
I  .slow  release  ensures  that  the  cir¬ 
cuit  does  not  release  during  slight 
pauses  between  syllables. 

Reference 

(1)  H.  H.  Stewart  and  H.  S.  Pollock, 

I  CoTiTpretiMlon  with  Feedliaok,  Clbctronics, 
p  111,  Fell.  imo. 

Miniature  High-Capacity 
Battery  Cells 

By  Richard  R.  Clune 

Product  Kiiftliicrr 
I  /*.  /(.  Afaliorj/  (‘o. 

I  \orth  TarrvtowH,  S.  Y. 

During  the  Second  World  War 
there  arose  a  need  for  a  power 
source  to  operate  portable  equip- 
I  ment  requiring  a  high  ratio  of  am- 
i  pere  hour  capacity  to  volume  at 
relatively  high  current  densities. 
The  development  of  a  new  dry  cell 
to  meet  these  conditions  was  under¬ 
taken  and  resulted  in  the  RM*  type 
cell. 

Since  that  time  considerable  im¬ 
provements  have  been  made  and 
new  cells  developed  to  meet  require¬ 
ments  of  military  and  civilian  ap- 


FIG.  1 — Crou  section  oi  coll  ehows  eeli- 
vantinq  principle  that  prevents  mechan¬ 
ical  deiormotion  and  leakage 


plications.  Two  of  the  more  im- 
I)ortant  of  these  applications  are 
hearing  aids  and  miniature  radios ; 
with  their  development  towards 
smaller  size,  more  compact  battery 
structures  were  required  which  in 
turn  required  more  capacity  per 

I  unit  volume. 

I  The  RM-1  is  nominally  0.625  in. 

’  in  diameter  and  0.650  in.  high, 
weighs  0.43  ounce  and  is  rated  at 
1,000  mah  which  is  5  ampere  hours 
per  cubic  inch.  It  will  operate 
efficiently  at  current  drains  up  to 

*The  designation  RM  was  originally  sug¬ 
gested  by  the  Signal  Corps  and  Is  derived 
from  the  names  of  the  Inventor  of  the 
cell,  Samuel  Ruben,  and  P.  R.  Mallory  Co. 
which  developed  and  first  commercially 
produced  the  cell. 
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EIvctron  mtcro^rAph  of  «n  alloy  of  aluminum,  nickal, 
cobalt  and  iroa.  Magnification  20,000  dtamatort. 


probe  the  feture 


2Coolad  from  high  tamparatura  In  a  magnatic  fiaid, 
tha  alloy  bacomas  a  powarful,  parmanant  magnat. 
Nota  chang^  structura.  Ilack  bars  ravaal  formation  of 
pracipitata  parallal  to  tha  appllad  fiaid.  Each  bar  ii 
a  parmanant  magnat. 


BELL  TELEPHONE  LABORATORIES 


Improving  talaphona  sarvica  for  Amarico 
provides  coraari  for  eroafivo  man  in 
sciantific  ond  tachnicol  fiafds. 


|.\  1927,  Bril  Laboratories!  phys^iriHlx  <lriiiont>tralr<l  that 
moving  electrons  behave  like  light  waves,  anil  thus  launched  the 
new  science  of  electron  optics. 

Now,  through  the  electron  beams  of  the  electron  microscope 
and  electron  diffraction  camera,  scientists  learn  crucial  details 
about  the  properties  of  metals  far  beyond  the  reach  of  optical 
microscopes  or  chemical  analysis. 

At  the  Laboratories,  electron  beams  have  revealed  the 
minute  formations  which  produce  the  vigor  of  the  permanent 
magnets  used  in  telephone  ringers  and  magnetron  tubes  for  radar. 
The  same  techniques  help  show  what  makes  an  alloy  hard,  a  cath¬ 
ode  emit  more  electrons  and  how  germanium  must  he  processed 
to  make  good  Transistors. 

This  is  the  kind  of  research  which  digs  deep  inside  materials 
to  discover  how  they  can  he  made  better  for  your  telephone  system 
. . .  and  for  the  many  devices  which  the  Laboratories  are  now  devel¬ 
oping  for  national  defense. 


4  Diffraction  pottorn  of  poliihod  gormonium  rovooU 
minuto  impurltiM  which  would  dogrodo  tho  por- 
formonco  of  o  Trontittor. 


iiU* 


3  A  loll  iciontlft  odiusts  oloctron  diffraction  camor#^ 
Eloctrons  aro  prejactad  on  tha  ipociman  at  glancing 
anglat.  Thay  rak^und  In  pattarns  which  tall  tha  aru 
rangamant  of  tha  atoms  .  .  .  halp  show  how  talaphon# 
matariaU  can  ba  improvad.  | 


For  Greater  Counting  Efficiency 


NEW  "Y" 
EIECTRIC 

PRODUCTIMETER 

for  use  on 
light  applications 


Hi-Speed... Accurate. ..Long  Life. ..Totally  Enclosed 


e  This  small  “Y”  Electric  Counter  is 
designed  primarily  for  use  on  light 
applications  .  .  .  built  to  give  accurate 
count  at  high,  low  or  intermediate 
speeds  —  up  to  1 000  counts  per  min¬ 
ute.  Counter  gives  maximum  reada¬ 
bility  at  all  angles.  Design  fits  oil 


mounting  conditions  .  .  .  panel  mount¬ 
ing  or  base  mounting.  Hardened  steel 
parts  for  long  life  and  dependability. 

DURANT  MANUFACTURING  CO. 

1913  N.  Byffwm  St.  113  Orango  $t. 

MilwowkM  1.  Wif.  Provid«iK«  3«  t.  I# 

ff«pr«Mfirot/vM  Im  frfiKfpol  Citfos 


l>liODUC¥l  METE  Its 

SINCE  1879  [  Qau^  C,oeAiftlu.K4^  J 


He  does  more  than  carry 
the  fullest  possible  stock 
for  promptly  filling  your 
needs.  He  has  a  wealth 
of  data  at  his  finger-tips 
on  the  applications  and 
correct  use  of  precision 
screws,  dowel  pins  and 
pipe  plugs.  He  wants  to 
serve,  as  well  as  sell  you. 


DRY  TYPES 

78  Standard  Industrial, 
Laboratory  and  Gov¬ 
ernment  Types. 


LAB-BILT 

BATTERIES 

Our  engineers  will  design 
and  create  to  your  re¬ 
quirements.  Send  us  your 
specifications. 


RESERVE  TYPES 

Water  activated 
"One  Shot"  Batteries. 


HI-DRIVE 

MINIATURE 

MOTOR 


Precision-built,  low-cost, 
battery-operated  — 
available  only  to  man¬ 
ufacturers. 


SPECIALTY  BATTERY  COMPANY 

X  Subsidiorv  of  (he  (^fOVA^  Rov-O-Voc  Company 
MADISON  10,  WISCONSIN 
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To  tailor  a  wove  more  accurately... 


It’s  a  recognized  principle  that  the  smaller,  more 
compact  the  pulse  transformer,  the  more  acceptable 
will  be  the  shape  of  the  output  wave.  That’s  where 
Westinghouse  transformer  engineering  can  offer  great¬ 
er  advantages  to  the  designer  of  electronic  circuits. 

In  pulse  transformers  like  the  one  above,  for  exam¬ 
ple,  Westinghouse  is  able  to  produce  a  smaller,  lighter, 
better  performing  transformer  by  using  a  two-piece 
HIPERSIL®  type  C  core  wound  from  one  mil  thick 
material.  Insulation  applied  depends  upon  actual 
requirements  .  .  .  for  instance,  Fosterite^  insulation 
on  open-type  transformers  for  adverse  atmospheric 
conditions;  silicone  oil  for  high-temperature  applica¬ 
tions.  But  with  an  initial  advantage  on  core  size,  and 
corresponding  reduction  in  coils,  the  compactness  of 


Westinghouse  Pulse  Transformers  assures  better  wave 
shape,  plus  saving  in  both  size  and  weight. 

If  size,  weight,  performance  or  quantity  productios 
have  any  bearing  on  your  transformer  problem  call 
your  Westinghouse  representative.  For  many  applica¬ 
tions,  standardized  designs  are  available  at  substantial 
savings.  Westinghouse  Electric  Corporation,  Specially 
Transformer  Department,  Sharon,  Pa.  j  ’oAii 
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ELECTRONS  AT  WORK 


(contiiiMd) 


Resistance  to  Wear 

Outlasting  hardened  steel  and  cemented 
carbides  2  to  5,000  times. 


25  SO  75  100  125 

hOUftS  Of  SCftVICC 


Resistance  to  Friction 

Affording  very  low  friction  surfaces  due 
to  hardness  and  surface  continuity. 


FIG.  2 — CuiTM  show  Ul*  oi  two  coU 
ITPM  lot  Torioua  loads 


100  ma  and  has  a  flash  current  of  1 
ampere.  Its  component  parts  are 
a  nickel-plated  steel  outer  can  which 
is  the  external  positive  contact,  an 
absorbent  paper  tube,  a  nickel- 
plated  steel  inner  can  that  is  in 
contact  with  a  pressed  cylindrical 
cathode  of  mercuric  oxide  and  mi- 
cronized  graphite,  a  polystyrene 
disc  that  insulates  the  anode  from 
the  steel  can,  a  cotton  disc  that  ab¬ 
sorbs  electrolyte  and  holds  the 
anode  against  the  top,  a  combina¬ 
tion  paper  tube  that  absorbs  and 
holds  electrolyte  and  acts  as  barrier, 
appropriately  spacing  the  zinc  from 
the  depolarizer,  a  pressed  cylindri¬ 
cal  anode  of  zinc-mercury  amalgam 
in  contact  with  a  tin-plated  steel  top 
which  is  the  external  negative  con¬ 
tact,  and  a  polyethylene  grommet 
that  insulates  the  electrode  and  pro¬ 
vides  an  air-tight  seal  when  the  cell 
is  properly  crimped.  A  cross  sec¬ 
tion  of  the  cell  is  shown  in  Fig.  1. 

The  electrolyte  used  consisted  of 
100  g  of  85  percent  KOH,  13.3  g  of 
ZnO  and  100  g  water.  The  cell  is 
balanced'  by  the  use  of  an  excess  of 
mercuric  oxide. 

Two  of  the  requirements  of  an 
application  where  a  cell  is  to  be 
used  individually  are  that  the  cell 
be  free  of  leakage  and  mechanical 
deformation. 

Leakage  and  mechanical  deform¬ 
ation  are  prevented  since  any  gas 
pressure  developed  inside  the  cell 
will  force  the  top  away  from  the 
grommet  which  rests  on  the  flange 
of  the  inner  can  and  allows  the  gas 
to  escape  between  the  cans  and 
through  the  hole  in  the  bottom  of 
the  outer  can.  The  paper  tube  be¬ 
tween  cans  absorbs  any  electrolyte 
that  might  be  forced  out  during 


Resistance  to  Heat  Distortion 

Retention  of  form  at  temperatures  up 
to  1,000°C. 


Retention  of  Insulating  Properties 

Excellent  dielectric  properties  over  a  wide 
range  of  temperatures. 


Linde  Synthetic  Sapphire  is  available  in  a  variety  of 
forms.  It  can  be  poUshed  by  flame  or  ordinary  diamond 
polishing;  it  can  be  formed  and  bent  by  flame.  Polished 
sapphire  surfaces  keep  free  of  dirt,  and  in  many  anti-fric¬ 
tion  appUcations,  need  not  be  lubricated. 

The  experience  that  Linde  engineers  have  in  applying 
sapphire  to  industrial  processes  may  be  of  help  to  you. 
Call  or  write  the  Linde  office  nearest  you.  Get  your  copy  of 
the  booklet.  "Linde  Synthetic  Crystals  For  Industry.”  Ask 
for  Form  7560. 


UNDE  AIR  PRODUCTS  COMPANY 

A  DIVISION  OF  UNION  CARWDE  AND  CARBON  CORFORATiOII 
30  E.  42nd  St^  N«w  York  17,  N.  Y.  [TTWl  Officm  bi  OtW  Prindp<d  CMm 
In  Canada)  DOMINION  OXYG04  COMPANY.  UMITED,  TeroNo 


trade-mark  of  Union  Carbide  and  Carbon  Corporatton. 


The  term  “Linde* 
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of f/iifh  Quo/iHf 
Mahna/s 


BUSS  US  S 


COWHiTE  Lf/^f  Q 

X  For 

TELEVISION  •  RADIO  •  RADAR 
^  INSTRUMENTS  •  CONTROLS  •  AVIONICS 


m 


Help  Protect 
Your 

Reputation 


'^*'*»CIAl  and 


The  makers  of  BUSS  Fuses  take  every  pre¬ 
caution  to  be  sure  that  the  highest  standards  of 
quality  are  maintained.  EVERY  BUSS  FUSE  IS 
ELECTRONICALLY  TESTED.  A  sensitive  test¬ 
ing  device  rejeas  any  fuse  that  is  not  correctly 
calibrated,  properly  constructed  and  right  in  all 
physical  dimensions. 

This  insistence  on  perfection  is  the  reason  why 
you  can  always  rely  on  BUSS  Fuses.  Manu¬ 
facturers  and  service  men  the  country  over  have 
learned  they  can  depend  on  BUSS  Fuses  for 
the  right  protection  under  all  service  con- 
ditions. 

.  Here’s  another  reason  why  it  pays  to 


standardize  on  BUSS  Fuses:  You  can  get  all  your 
fuses  from  one  source.  The  line  is  complete  — 
dual-clement  (slow  blowing),  renewable  and 
one-time  types  ...  in  sizes  from  1/5(X)  ampere 
up. 

If  you  have  a  special  problem  concerning  elec¬ 
trical  protection,  let  our  engineers  help  you  select 
the  right  fuse  —  or  design  a  new  fuse,  or  fuse 
mounting,  to  meet  your  needs.  Our  staff  of  engi¬ 
neers  and  laboratory  are  at  your  service. 


BUSSMANN  Mfg  Co.  (Dlvi»ion  of  McGraw  Electric  Co.) 
Univcrticy  K  Jcfferton.  ^  Louit  7,  Mo. 


SEM  TIE  Um%  for  complete  fects  •  .  •  I 
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ELECTRONS  AT  WORK 


(continued) 


See  the  sparkling  NEW  additions 
to  the  famous  Turner  line  at  the 
I9S2  Radio  Para  Show,  May  19*23, 
Hiltoo  Hotel,  Chicago. 


THE  TURNER  COMPANY  90S  171b  tt«  Cedar  lapids,  Iowa 

^  IN  CANADA:  EXPORT: 

I  Canodion  Marconi  Co.,  Ltd.  Ad.  Auriemo,  Inc. 

I  Toronto,  Ont.,  and  Branchas  89  Broad  Stroet,  New  York  4 

Crytlolt  llt—nd  under  polMils  el  Ihn  armh  Dnviopmunr  Conoeny 


FIG.  1 — Schematic  diaqram  oi  the  free- 
running  multiTlbrotor.  VoWet  lor  Ci 
and  Cl  may  be  in  the  range  from  2,240 
lit  to  S/if 


TURNER 

products  are 
performance -proved! 


Model 

22X-22D 


Model  77 
Cordioid 


Model 

34X 


Model 

25X-2SD 


venting.  After  the  pressure  is  re¬ 
lieved,  the  top  reseats  itself  on  the 
grommet,  sealing  the  cell.  This 
cycle  of  venting  and  resealing  can 
be  repeated  continuously. 

A  somewhat  longer  cell  (1.95  in. 
long)  has  a  3,600  mah  rating,  and 
can  furnish  up  to  200  ma.  The 
curves  of  Fig.  2  show  life  character¬ 
istics  of  both  types. 


Reference 

(1)  Samuel  Ruben.  Balanced  Alkaline 
I  Dry  Cells,  Trnnit.  Electrochemical  8oc., 
I  1947. 


Modified  Free-Running 
Multivibrator 


The  plate-coupled  or  cathode- 
coupled  multivibrator  is  a  popular 
free-running  circuit.  The  new  free- 
running  multivibrator  circuit  to  be 
described  has  novel  arrangement  of 
components. 

Figure  1  shows  the  circuit.  It 
consists  of  two  self-biased  am¬ 
plifiers  cross-connected  with  d-c 
coupling.  With  special  choice  of  the 
cathode  component  values,  the  mul¬ 
tivibrator  action  will  be  produced 
by  the  charge  and  discharge  of  two 
cathode  capacitors. 

When  is  first  applied,  both 
tubes  have  positive  grid  potential 
which  causes  heavy  current  flow. 
The  capacitors  C,  and  C,  charge  up 
and  the  drops  across  the  cathode 
resistors  R,  and  R,  increase.  By 
using  large  values  for  iZ,  and  R„ 
the  cathode  potentials  can  be  made 
positive  with  respect  to  the  grids 
as  the  capacitors  fully  charge.  The 


^The  Model  33 

The  most  popular  general 
purpose  microphone  on 
the  market.  Accurate  pick¬ 
up  and  faithful  reproduc¬ 
tion  with  either  the  33X 
Crystal  or  33D  Dynamic. 


Model  87 
Velocity 


Model 


99D.999D.U9S 


St 

St 

St 


Attractive  Design 
Quality  Construction 
Competitive  Price 


By  Lt.  Col.  Chang  Sing 

Commufiicattone  School 
Chinese  Air  Force 
Tdiwan,  (Formosa)  China 


■ArThe  Turner  TV  Booster 

Low-noise-levcl  Cascode  circuit  pro¬ 
duces  a  good  picture  under  receiv¬ 
ing  conditions  that  nullify  the  ef¬ 
forts  of  many  other  leading  boosters 


Model 

211D 


Model 

60X 


■ArThe  SOD  "Aristocrot" 

World’s  Finest  Dynamic 
microphone  ...  for  TV, 
FM,  AM,  recording  and 
public  address.  Use  the 
Aristocrat  wherever  per¬ 
formance  of  the  very  high¬ 
est  quality  is  demanded. 
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TRUARC  S'^ANDARD 

external  ring 

type  5100 


TRUARC  BOWED 
internal.  RING 
TYPE  5001 


TRUARC  beveled 
INTERNAL  RING 
type  5002 


TRUARC  INVERTED 
EXTERNAL  RING 
type  5106 


TRUARC  standard 

internal  ring 

type  5000 


WALDES  TRUARC  RETAINING  RINGS  GIVE  PRECISION  FASTENING 
save  $3.50  per  unit  in  redesign  of  miniature  Spindle  Assembly 


BEFORE.  4  threoded  retoineri  required  to  held 
ports  of  drill  press  assembly  together.  Mochining 
of  threads  was  slew«  costly.. .required  skilled 
lobor.  Threoded  retainers  took  up  much  spoce. 


AFTER.  6  Trvorc  Rings  require  only  6  simple 
grooves... lock  ports  firmly  together  for  life  of  unit. 
Quick,  eosy  to  opply...no  skilled  lobor  needed, 
length  of  spindle  ossembly  cut  9/16*. 


In  Philips  &  Hiss  Company's  new 
Miniature  Drill  Press,  tolerances  are 
critical . . .  compactness,  important. 
By  using  6  Truarc  Retaining  Rings, 
they  cut  the  length  of  the  spindle 
assembly  9/16".  The  machine  is 
more  securely  assembled,  smaller, 
lighter.  What's  more— Truarc  Rings 
eliminated  threaded  retainers  and 
mating  threads,  saving  68  minutes 
of  machining  and  skilled  assembly 
time,  or  a  saving  of  $3.50  per  unit. 

Redesign  with  Waldes  Truarc 
Rings  and  you,  too,  will  save  on 
assembly  time,  improve  product 


performance,  facilitate  easier  ser¬ 
vicing  of  whatever  you  make. 

Wherever  you  use  machined 
shoulders,  bolts,  snap  rings,  cotter 
pins,  there's  a  WaldesTruarc  Retain¬ 
ing  Ring  designed  to  do  a  better  job 
of  holding  parts  together.  They're 
precision-engineered  . . .  quick  and 
easy  to  assemble  and  disassemble. 
They  give  a  never-failing  grip,  can 
be  used  over  and  over  again. 

Find  out  what  Truarc  Rings  can 
do  for  you.  Send  your  blueprints  to 
Waldes  Truarc  engineers  for  indi¬ 
vidual  attention,  without  obligation. 


6  TRUARC  RINGS  (5  dIH.r.nt  types) 
EACH  SOLVED  A  SPEOAL  PROBLEM 


STANDASO  iXTHNAl  RING  )  , 

STANDARD  INTfRNAL  RING  )  '*™* 

ihoulduf.  givM  tight  pcttturu  fit  whun 
instoMud  ill  o  groovu. 

INVERTED  EXTERNAL  RING 

froviduB  unifurm  shouldtr  for  curvod 
obutting  twrfocoB. 

ROWED  INTERNAL  RING 

TokoB  up  ofKl'ploy  roBillontly.  occom« 
modotoB  occumwIotBd  toloroncoB. 

REVELED  INTERNAL  RING 

TokoB  up  ond'Otoy  rigidly,  romolM  Bocuro 
ogoinBt  thrvBt  ond  vibrotion. 


WoldoB  Kehtnoor,  Inc.,  47-16  AubIpI  PIocp,  L  I.  C.  1,  N.  Y. 
ftpOBP  B«nd  pnginpcring  Bppdficotions  ond  doto  on  WoldoB 
Truorc  Rotointng  Ring  typoB  chockod  botew.  E-044 

□  Rutlotin  *3  Solf-locking  ring  typos 

□  Rullotin  *6  Ring  typos  for  toking  up  ond-ploy 

□  Rullotin  *7  Ring  typos  for  rodiol  ossombly 

□  Rullotin  RR  Rosie  typo  rings 

□  Sond  mo  informotion  obout  tho  Waldos  Grooving  Tool. 


WALDES  ROHINOOl,  INC.,  LONG  ISLAND  CITY  1.  NEW  YORK 

VAiBCS  TBUABC  RITBiBIM  BIBBS  ABB  BUIBB  ABB  BBOTICTIB  BT  UBS  OB  OOBI  OB  TBS  BOliOOIBB 
0.0.  BATtOTS:  t.fBS.B4T;  B.B«t.B«#i  t.AIB.BSti  t.AtO.Baii  a.4BB.S4li  t.4SB.TBSt  I.44I.B4Bj  t.4SS.ISS| 
B.4Ba.SB0i  a.4BB.BBS]  S.4ar.BBSt  t.4Sr.00Bi  B.4BI.B04S  t-BOB.BBI  ABO  OTBIO  BATtBTO  BSOOIOO. 
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ELECTRONS  AT  WORK 


THE  NQRE  PLUGS  ARE 
WATERPROOF 
AND  PRESSURE-TIGHT 


Prottwro-tigM 

Ph»f  NORI94P 


Contacts  are  bonded  in  a  neoprene  composition  body  having  a  flange  for 
pressure-tight  mounting  in  a  sealed  housing.  These  plugs  are  designed  for 
rack  and  panel  use  with  sizes  and  contact  patterns  to  engage  with  our 
standard  QRE  receptacles. 

Spring  loaded  conucts  in  the  standard  QRE  recepucle  insure  smooth 
operation  and  provide  easy  separation.  Barriers  around  each  contact  pro¬ 
vide  extra  long  creepage  paths. 

The  plugs  can  be  furnished  with  regular  guide  pins  for  alignment  and 
polarization  only,  or  with  bayonet  locking  guide  pins.  In  the  latter  case, 
guide  pins  in  the  receptacle  are  supplied  with  either  a  knob  or  a  lever  for 
actuating  the  locking  mechanism  (see  code  designations). 


SPECIFICATIONS: 

Number  of  contacts . It,  24  or  34 

Maximum  wire  siio . ^14  A.W.G. 

SurfcKO  croapogo  botwoun 

contacts . 0.342"  min. 

Air  spoco  botwoun  contacts . 0.124"  min. 

Currant  carrying  capacity . 10  amps. 

Weight  of  cannoctor 

(plug  sida  only  3.2  ez.  max.) 

I  Braakdewn  vohaga  batwaan  contacts 
(connector  angogad); 

At  sea  level . 4700  v.DC 

40,000  ft.  abhuda . 1400  v.DC 

CODE  NUMBERS: 

NORE  1  l-R— Rcassura-tight  Plug  —It  cantoct 
ORE  I t-S— Standard  Raceptada— IB  contact 
NORE  24-P— frassure-tight  Mug  —24  contact 
ORE  24>S— Standard  Raceptada— 24  contad 
NORE  34-R— Prassura-tight  Plug  —34  contad 
ORE  34-S— Standard  Raceptada— 34  contad 


y  CATHOOt 


M,  cathode 


Specify  knob  actuated  locking  device  by 
adding  "LT”  to  receptacle  code  designa¬ 
tion  and  "L”  to  plug  designation,  (e.g. 
QRElS-SLT  and  NQREt8-SL). 

Specify  lever  actuated  locking  device  by 
addition  of  'Type  B”  to  the  above  desig¬ 
nations  for  the  recepucle. 

Patant  No.  14M370 


WINCHESTER 

ELECTRONICS 


INCORPORATED 


GLENBROOK,  CONN.,  U.S.A. 


WRITE  OR  WIRE  TODAY  FOR  FULL  DETAILS 


FIG.  2— Voltage  wavaiorma  produced 
by  irea-runnlng  raultivibrator 


currents  in  both  tubes  will  then  be 
decreased. 

Perfect  balance  of  the  circuit  is 
impossible  as  there  must  be  a  little 
difference  between  the  charging 
rates  of  the  two  capacitors.  If  C, 
is  charging  faster,  V,  will  reach  its 
negative  bias  region  earlier  than  V,. 
When  this  happens,  the  plate  cur¬ 
rent  of  P,  decreases  more,  its  plate 
voltage  rises  and  brings  the  grid 
voltage  of  P,  with  it.  The  amount 
of  plat^  rise  of  P,  is  large  enough 
to  cause  P,  to  draw  more  current 
,  although  its  cathode  voltage  is  in¬ 
creasing.  This  action  is  also  due 
to  the  fast  rate  of  grid  rise  for  P, 
as  compared  to  its  cathode  potential. 

Next,  the  plate  voltage  of  P, 
drops  and  plate  current  of  P,  de¬ 
creases  further.  By  cumulative 
action,  P,  conducts  and  P,  is  cut 
off.  However,  C,  still  charges  to 
bring  the  cathode  of  up.  While 
P,  is  conducting,  C,  will  discharge 
through  R;.  When  starts  to  draw 
current,  the  circuit  is  switched  over, 
P,  conducts  and  V’,  cuts  off.  Then, 
C,  charges  again  to  bring  the 
cathode  of  P,  up  and  C,  discharges 
through  Ri  until  the  conducting 
point  of  P,  is  reached.  The  circuit 
is  then  switched  over  again.  The 
operation  is  repeated  in  a  similar 
manner. 

Coarse  control  for  repetition  fre¬ 
quency  is  provided  by  arranging 
different  values  for  capacitors. 
Changing  the  position  of  the  tap 
on  voltage  divider  R,  and  R,  or  R, 
and  R,  will  result  in  an  increase 
in  the  drop  beyond  cutoff  and  will 
reduce  the  repetition  frequency. 
Any  one  of  these  resistors  can  be 
used  as  a  fine  control. 

The  plate  loads  R,  and  R,  may 
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Designed  to  Replace  Tubular  Ceramic  and  Mica 
V  Condensers  at  LOWER  COST 

Type  C  CMSCAPS  or*  ovoikibl*  in  a  wid*  rang*  of  capocilim  and  t*fflp*rotur*  co*ffici*nl<.  Th*y 
canform  to  Hi*  RMA  <p*<ificaKons  for  CIom  t  ceramic  capociton.  Th*ir  capacity  wiH  not  change 
under  voltag*. 


SPECIFICATIONS 


POWER  PACTOR;  LESS  THAN  .»%  AT  1  MEGACYCLE 

WORKING  VOLTAGE;  600  VDC  TEST  VOLTAGE  L500  V.D.C 

niFlK-TBir  CONSTANT.  N-750  »«  N-J200  265K 

DIELECTRIC  CONSTANT:  3  nISOO  I45K 

CODING:  CAPACITY,  TOLERANCE  AND  TC  STAMPED  ON  DISC 

INSULATION:  DUREZ  PHENOLIC— VACUUM  WAXED 


leakage  RESISTANCE:  INITIAL  7500  MEG  OHMS 

AFTER  HUMIDITY  1000  MEG  OHMS 
LEADS;  #22  TINNED  COPPER  (.026  DIA.) 

LEAD  LENGTH:  V4*  BODY  f,  VW'  BODY  1 V4',  'A'  BODY  1  'A' 
TOLERANCES:  ±5%,  ±10%,  ±20% 


DISCAP 

CERAMIC 

CONDENSERS 


/  /  ^ 


SEND  FOR  SAMPLCS  AND  TBCHNICAl  DATA 


RADIO  MATERIALS  CORPORATION 

GINtRAL  OPPICEi  3325  N.  California  Avo.,  Chicago  It,  IH. 


FACTORIIS  AT  CHICAGO,  ILL.  AND  ATTICA,  IND. 

Two  SMC  Plants  Dnvotad  ixelvsivly  to  Coramk  Condonsors 
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ELECTRONS  AT  WORK  (contiiiiitd) 

also  be  utilized  to  vary  the  repeti¬ 
tion  frequency  as  well  as  the  am¬ 
plitude  of  the  square  wave.  For 
operation,  the  grid  potential  at  the 
tube  must  be  lower  than  its  cathode 
potential  when  its  capacitor  is  fully 
charged,  otherwise  the  action  fails. 
Therefore,  if  Rs  or  R,  has  a  large 
value  compared  with  the  internal 
impedance  of  the  tube,  the  value  of 
the  cathode  resistor  R,  or  R,  should 
be  greater  than  or  equal  to  that  of 
the  grid  resistor  R,  or  R,  for  satis¬ 
factory  operation. 

Frequency  may  range  from  a  few 
cycles  to  about  100,000  cycles.  If 
Cl  and  C,  are  chosen  to  be  about 
150  ix|j.f,  they  will  charge  quickly 
and  the  cathode  will  follow  the 
variations  of  the  grid.  The  drop  at 
the  plate  of  the  tube  will  not  be 
able  to  drive  the  other  grid  beyond 
cutoff.  The  circuit  then  becomes  an 
ordinary  positive-feedback  oscil¬ 
lator  producing  a  sinusoidal  shape. 


Crack-Deleolor  for  Wire 
Threads 

By  John  H.  Jupe 

Middlesex,  England 


If  you  have  a  fabricating  or  processing 
problem  involving  paper  ...  if  you  re¬ 
quire  definite  technical  characteristics 
and,  above  all,  dependable  uniformity, 
it  may  be  worthwhile  for  you  and 
Mosinee  technicians  to  get  together. 
Mosinee  is  not  interested  so  much  in 
terms  of  volume  production  as  in  our 
ability  to  render  helpful  service  to  man¬ 
ufacturers  in  the  field  of  electronics 
and  in  the  electrical  g(X)ds  industry.  Our 
"paperologists”  are  at  your  service  for 
consultation.  Please  write  Dept.  E. 


A  NEW  CRACK  DETECTOR  of  French 
origin  has  many  applications  in 
connection  with  the  manufacture  of 
radio  tubes,  picture  tubes  and  elec¬ 
tric  lights  because  it  can  be  used 
for  thin  wires.  Diameters  from  0.8 
to  32  mm  can  be  handled  irrespec¬ 
tive  of  whether  they  are  insulated 
or  are  nonmagnetic. 

The  device  is  particularly  valu¬ 
able  for  use  with  molybdenum  or 
tungsten  wires  and  can  effect  sub¬ 
stantial  savings  because  20  percent 
or  more  of  the  thin  wires  from  these 
two  metals  may  be  unsuitable  for 
lights  or  electron  tubes. 

The  wire  to  be  examined  is 
slipped  through  the  axis  of  a  sole¬ 
noid,  thus  constituting  its  core.  A 
high-frequency  current  is  passed 
through  the  .solenoid  and  eddy  cur¬ 
rents  are  induced  in  the  wire. 

Distribution  of  the  eddy  currents 
is  disturbed  by  the  presence  of  a 
crack  in  the  wire  and  the  amount 
of  disturbance  varies  with  the  posi¬ 
tion  and  size  of  the  flaw.  It  also 
affects  the  electrical  characteristics 
of  the  solenoid,  which  can  be  meas¬ 
ured  and  presented  on  a  crt  so  that 
deflection  of  the  trace  is  a  measure 
of  the  flaw  existing  in  the  wire. 


MOSINEE  PAPER  MUIS  COMPANY*  MOSINEE,  WIS. 
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Most  popular 
1952 models! 

ITjis  year,  three  out  of  four  cars  on 
U.S.  roads  will  be  old  models! 

39%  ''■ill  be  three  to  nine  years  old— 
their  major  repair  age.  No  wonder  motor 
experts  say  this  is  the  year  of  repair ! 

To  thousands  of  auto  service  dealers, 
hundreds  of  miles  from  faaories  and 
parts  depots,  this  great  demand  for 
repair  parts  will  pose  a  problem. 

That's  why,  in  sales  meetings  with 
ELECTRONICS  — >lpri/,  >952 


dealers,  motor  car  companies  advise: 
'Tor  fa,ster  turnover,  lower  inventory, 
more  good-will;  order  repair  parts  via 
.  .  .  Air  Express!” 

Air  Express  speed  cuts  days  from 
repair  time,  builds  dollar  business  at  a 
cost  of  px:nnies.  Whatever  your  need, 
yx)u  can  profit  from  regular  use  of  Air 
Express.  Here's  why: 

it’s  fastest  — Air  Express  gets  top 
priority  of  all  commercial  shipping 
services  —  gives  the  fastest,  most  com¬ 
plete  door-to-door  pickup  and  delivery 
service  in  all  cities  and  principal  towns 
at  no  extra  cost. 

it’s  dependable  — Air  Express  pro¬ 
vides  one-carrier  responsibility  all  the 
w.iy  and  gets  a  receipt  upon  Jelii  ery. 


it’s  profitable— Air  Express  service  | 
costs  less  than  you  think,  gives  you  " 
many  profit-making  opportunities. 

New  parcel  post  regulations  affect  you? 
Call  your  local  agent  of  Air  Express 
Division.  Railway  Express  Agency. 


GETS  THERE  FIRST 


Production  Techniques 


This  department  pretents  teeh- 
niquet  tor  expediting  the  pro¬ 
duction  el  military  and  commercial 
electronic  equipment  and  compo¬ 
nents. 

Here,  production  and  methods 
engineers  will  see  how  problems 
comparable  to  theirs  are  solved  in 
other  plants. 

Topics  covered  range  from  the 
jigs  and  test  setups  of  incoming 
inspection  to  the  tricks  of  final 
packagirrg,  all  showing  how  to 
boost  output,  simplify  an  opera¬ 
tion,  reduce  rejects,  improve 
quality  or  cut  costs 


Lamps  Indicate  Errors  in  Cable  Harness  Assembly 

A  COMPOSITE  assembly  and  test  fix-  lamps  for  a  given  wire  will  light 
ture  developed  by  the  Crosley  Di-  only  when  the  wire  is  connected  be- 
vision  of  Avco  Mfg.  Corp.  enables  tween  the  correct  terminals, 
an  operator  to  build  wire  harnesses  As  the  wires  of  the  cable  are  cor¬ 
and  simultaneously  test  them.  The  rectly  added  to  the  board  one  by 
cable  board  is  of  standard  design  one  in  numbered  sequence,  the  cor- 
using  nails  for  delineating  the  rout-  responding  pairs  of  numbered 
ing  of  leads,  except  that  push-type  lamps  light.  If  a  wire  is  connected 
binding  posts  serve  as  terminal  improperly,  either  the  two  lamps 
pegs  for  each  wire-end  in  the  cable,  that  light  will  be  the  wrong  lamps 
Electrical  circuitry  under  the  (as  for  a  wire  from  lA  to  2B)  or 
cable  board  connects  the  terminal  no  lamps  will  light  (as  for  a  wire 
pegs  to  an  indicating-lamp  panel,  from  lA  to  2A).  Either  effect  will 
For  each  wire  in  the  cable  there  are  be  immediately  noticed  by  the  oper- 
two  6-volt  panel  lamps,  connected  ator  since  the  lamps  are  almost  di- 
as  in  the  diagram  so  that  both  rectly  in  her  line  of  vision,  hence 


TO  AOOITiOML  circuits 


Circuit  usod  ior  error-indicating  lamp* 


the  mistake  will  be  corrected  before 
another  wire  is  put  in.  When  all 
wires  have  been  installed,  all  the 
lamps  will  be  on  to  indicate  a  per¬ 
fect  cable,  and  the  operator  can 
begin  lacing. 

Cardboard-tube  holders  for  the 
individual  wires  are  arranged  in  se¬ 
quence  and  numbered  the  same  as 
the  pairs  of  lamps,  to  aid  the  opera¬ 
tor  in  spotting  the  next  wire 
needed.  Each  tube  is  cut  to  the 
proper  length  so  that  all  wires  pro¬ 
trude  the  same  distance  from  the 
front,  permitting  prompt  detection 
of  wires  incorrectly  inserted  by 
stock  boys. 


Conveyor  Gives  TV  Sets 
Two-Hoiir  Aging 

An  overhead  conveyor  installation 
having  an  a-c  power  outlet  on  each 
suspended  chassis-carrier  permits 
oper.iting  completed  television  re¬ 
ceivers  for  two  hours  in  otherwi.se 
unu.sed  space  up  near  the  ceiling 
of  the  CBS-Columbia  plant  in 
Brooklyn,  N.  Y.  Power  is  inter¬ 
rupted  three  times  during  the  ride 
to  accelerate  the  breakdown  of  weak 


Lampi  come  on  ia  paired  sequence  when  wiree  oi  hamees  are  pul  in  correct 
terminal  pegs  according  to  predetermined  schedule  on  card  in  ironi  oi  operator 
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Simplail  matal  mask,  ior  protactinq 
qoikat  luriacei  when  aproylnq  Interior 
oi  hoiuinq  ior  Siqnal  Corps  qround 
radio  control  sat 


Hali-wety  point  in  oqlnq  conveyor,  with  operator  adiustinq  a  rear  control  while 
wotchinq  screen  in  overhead  mirror  set  at  AS^deqree  onqle.  Inoperative  sets  are 
taqqed,  then  pushed  onto  bench  on  other  side  oi  line  ior  repair 


parts.  At  the  halfway  point,  the 
conveyor  dips  down  to  an  inspection 
position  where  sets  that  have  failed 
can  be  pushed  off  for  repair  before 
completing  their  aging. 

The  outlet  box  on  each  chassis 
carrier  has  a  fuse  receptacle  and 
a  pair  of  outlets,  one  being  a  spare. 
A  cheater  cord  is  plugged  in  one 
of  the  outlets  at  all  times.  The 
socket  at  the  other  end  of  the  cord 
takes  the  most  punishment  since 


it  is  used  on  each  set  in  turn,  but 
this  cord  is  easily  replaced  when 
worn.  The  receivers  operate  with¬ 
out  antenna,  hence  give  only  a 
raster  on  the  screen  during  aging. 

Outlet  boxes  of  each  group  of  ten 
chassis-carriers  are  connected  in 
parallel  by  means  of  zip-cord  that 
hangs  loosely  between  the  carriers. 
Power  for  the  group  is  obtained 
with  a  Henbow  caterpillar-tread 
connector  riding  on  a  power  rail 
paralleling  the  conveyor.  The  con¬ 
nector  is  pulled  by  a  spring  at¬ 
tached  to  one  of  the  carriers. 

Three  -  phase  constant  -  voltage 
power  for  the  aging  system  is  ob¬ 
tained  from  large  voltage  regula¬ 
tors  mounted  near  the  ceiling. 
Each  phase  energizes  one-third  of 
the  length  of  the  power  rail;  gaps 
between  the  three  rails  give  a  five- 
minute  off  cycle  for  each  set  three 
times  during  its  two-hour  aging. 


Mask  usinq  mntal  disks  and  shapsd 
insaris  to  block  out  openinqs 


Use  of  stiff  wire  to  support  bolo-block- 
inq  pieces  in  larqe  openinq  in  metal 
mask 


Tropical  izin^  Techniques 
for  Military  Radios 

Mktal  and  wood  masks  are  used 
in  place  of  masking  tape  for  pro¬ 
tecting  openings,  gasket  surfaces  eral  Telephone  and  Radio  Corp., 
and  threaded  portions  of  housings  an  IT&T  associate.  Use  of  an  over- 
and  components  for  military  radio  head  conveyor  to  take  sprayed  parts 
c<iuipment  during  spraying  for  through  a  baking  oven  suspended 
tropicalization  and  fungi-proofing  just  under  the  ceiling  gives  further 
at  the  Clifton,  N.  J.  plant  of  Fed-  speed-up  of  production  and  lower- 


Wood-strip  masks  ior  1-i  transformers, 
used  in  pairs  to  protect  both  ends  oi 
units  while  sprayinq  the  coil  and  small 
components 


Closeup  of  chassis-carrier,  showing 
method  oi  mounUnq  power  outlet  and 
pulling  Benbow  power  collector 
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A  bottle  of  milk  is  the  last  scene  in  the 
last  act  of  the  cow-to-cup  drama. 

The  real  stars  in  this  drama  are  milking 
machines,  pasteurizers,  Ixjttle  washers, 
homogenizers,  and  deliver^'  trucks. 

Synthane — a  laminated  plastic — 
plays  an  unseen  but  essential  part  in  these 
and  other  kinds  of  electrical  and 
mechanical  dair>  equipment. 

The  dairy  industr>’  appreciates,  ^ 

as  you  may,  the  fact  that  Synthane  is  strong.  1 
light  in  weight,  chemical-resistant,  i 

easily  machined,  and  a  good  electrical  ^ 

insulator — all  rolled  into  one.  And  that  it  is  t 
available  in  sheets,  rods,  tul)es,  S 

and  fabricated  parts. 

Try  Synthane  laminated  plastics  yourself. 
There  is  an  interesting  26-page  catalog  of 
its  propterties  and  piossibilities  waiting 
for  you.  Synthane  Corporation, 

6  River  Road,  Oaks,  Pennsylvania. 


AIRCRAFT  •lectronics  sytt«m  part, 
mode  from  Groda  IE  Synthona.  Appli- 
cotion  requires  good  efectricol  prop¬ 
erties,  resistar>ce  to  moisture,  retention 
of  size  and  shape  at  elevoted  tem¬ 
peratures. 


‘3tjlttiuuu-»tu  9^  UuJLuitk/l|S  lUUCUl  IMOitioJU 


I 
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PRODUCTION  TECHNIQUES 


(CfMHnvtd) 


yuthman 

Coils 

for  those  who  put  QUALITY  first! 


Inirarad  bokiog  oran  aaor  caQIag  aoTM  floor  ipaco.  ConToyor  corriao  porti 
Into  It  from  tproy  booth  at  right 


ing  of  costs,  along  with  appreciable  At  the  present  time,  come-ciean 
saving  of  valuable  floor  space.  adhesive  paper  disks  are  used  for 


To  protect  the  terminals  of  plug-  plugging  some  of  the  holes  in  hous- 
in  electrolytic  capacitors  during  ings  when  metal  masks  have  large 
spraying,  the  units  are  placed  in  openings.  Plans  call  for  changing 
large  drilled  holes  in  strips  of  to  corks  for  these  holes  in  the 
wood.  The  strips  serve  also  as  con-  future.  Some  holes  can  be  success- 
i  venient  carrying  racks  and  holders  fully  masked  with  metal  disks  sup- 
I  for  handling  the  parts.  Similar  ported  by  wires  welded  to  the  metal 
I  strips  with  smaller  drilled  holes  ma.sk. 

I  protect  the  mounting  screws,  ter-  A  continual  waterfall  down  the 
i  minals  and  the  movable  slugs  of  i-f  rear  of  the  spray  booth  creates  a 
j  transformers  during  spraying.  back  draft  that  attracts  spray  com- 


Ra-utoble  tamiiiial  masks  ior  plng-ln  •Isctrolytics.  Thosa  bi  background  bora 


,  .  ,  ,  .  I  wood.dowal  comar  posts  to  psnnit  stacking  ior  air  drying  aitsi  spraying 

edwin  I.  guthman  &  co.,  inc. 


IS  s.  throop  St.  Chicago  7. .  CH  3*1600 
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•Isa  attica,  Indiana . 


•  URTON  iiioaNt 


iCRTiStllO 


Y Rcu  u  5.  r*i  urr. 

Scotch 

R  D  A  N  D 


ELECTRICAL 

TAPES 


Fungus-resistant  plastic  tape 
harnesses  wiring  on  this  D.O. 


Insulation  rot  is  no  problem  on  this  Defense  Order  at  |  V  "1 

The  Austin  Company’s  Special  Devices  Division,  New  ^  f 

York,  N.  Y.  “Scotch”  Electrical  Tape  No.  20  meets  all 
military  specifications  for  this  special  harnessing  job — 
doesn’t  cause  “cold  flow”  of  the  plastic  jacketed  wires  like 

ordinary  harnessing  materials.  And  this  tough  plastic  J  ^  J  ^ 

tape  resists  oil,  moisture  and  acids,  too.  ^  *  A  A  ^  ^ 

Dozens  of  different  “Scotch”  Electrical  Tapes  are  now 
available  to  help  you  meet  D.O.  specifications,  or  to  solve 
practically  any  insulating  or  harnessing  problem.  'There 
are  tapes  with  thermosetting  adhesives,  high  temperature  ^ 
tapes  and  films;  tapes  for  high  frequency  insmation —  ^ 

you 

For  complete  information  write  Minnesota  Mining  & 

Mfg.  Co.,  Dept  ES^2,St.  Paul  6,  Minn.  Do  it  today! 

ARUPk  The  term  "Sootch”  and  the  plaid  daaifn  an  rafiatered  trademarka  for  the  mote  than  200  pnaaure-taaeitiTe  adhaahre  tapaa  made  la  UAA.  bp 
GKfo^n  MiBBeaota  Mlnios  A  Mfc.  C*..  St.  Peal  *.  Mlao. —  alao  makara  of  "Scotch”  Sound  Raeotdinc  Tapa.  "Undataeal"  Rabbariaad  Coati^, 
"ScotchUU”  Reflective  Shaetinf ,  "Safety-Walk”  Non-alip  Surfacinf,  "3M”  Abramvaa,  "3M”  Adhaama.  Geoatal  Eaport:  270  Park  Avemaa, 
Now  York  17,  N.  Y.  In  Canada:  London.  Ont..  Can. 
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WriH  for  32  pogo  Catalog 
...Ml  facH  on  POWHAItM 
aod  Wiltom  Vim«,  Too. 


Loa/c 


THREE 


HANDS 


That's  Why 


Ifil  liiiW 


w  i 


WORK  POSITIONERS 
SPEED  PRODUCTION, 
CUT  COSTS 

PowRARM  gives  the  worker  a  powerful  third 
hand  . . .  holds  work  rigid  in  any  desired  position 
.  .  .  leaves  two  hands  free  to  produce  faster. 
For  one  vital  defense  manufacturer  Powrarm 
units  have  cut  production  time  on  one  subassembly 
from  twelve  days  to  three.  With  Powrarm  aid 
another  manufacturer  now  produces  intricate 
assemblies  three  times  faster,  at  half  the  pre¬ 
vious  cost.  He  uses  Powrarms  mounted  on  plat¬ 
forms  which  travel  between  stations  on  roller 
skates. 

New,  profitable  applications  for 
Powrarm  are  busting  bottlenecks  daily  on 
the  nation’s  most  efficient  assembly  lines. 
A  Wilton  representative  can  quickly  show 
^  you  how  Powrarm  on  your  assembly  lines 
can  speed  output,  cut  the  cost  of  assembly, 
reduce  worker  fatigue,  and  boost  employee 
morale. 


H*Mf  W*rli  at  oa 
HariiMtal,  Vartical  ar 


1  aagla  ia 
Ca-axial  Ptaaa. 


On  Production  Lines 
POWRARM 
Speeds  and  Simplifies 
Every  Operation 


Sproyinq  masked  i-i  Iranaiormars  ior 
tropicaUzation.  Two-ahali  convayor  in 
background  carriaa  other  aprayad  units 
into  baking  oven  near  ceding 

ing  through  opening.s,  preventing  it 
from  curling  around  and  depositing 
on  the  front  of  the  housing. 


Die-Cut  Television  Antennas 

A  UNIQUE  double-loop  design  for  a 
built-in  television  antenna  permits 
die-cutting  three  antennas  at  a  time 
out  of  a  single  sheet  of  foil-coated 
cardboard.  For  protection  and  for 
convenience  in  shipping,  loops  are 
delivered  by  the  outside  vendor  with 
waste  cardboard  still  attached 
loosely.  In  the  CBS-Columbia  plant 
using  these,  the  first  operation  is 
poking  out  the  scraps  and  separa¬ 
ting  the  loops.  A  short  length  of 
twin-lead  is  then  riveted  to  the  ends 
of  the  outer  loop  and  an  insulated 
wire  stub  is  soldered  to  one  twin- 
lead  terminal  to  improve  matching. 

An  air-actuated  stapler  made  by 
Tener  Corp.  in  Chicago  is  used  for 


Loops  boioie  and  oitor  romoval  oi 
■crop  cardboard 
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Potentiometer  precision-where  it  counts! 


Engineers  at  Servomechanisms,  Inc.,  needed  control 
components  that  would  go  hand-in-hand  with  the  ex¬ 
tremely  high  accuracy  they  designed  into  this  computer 
for  a  radar-gunfire  control  system.  Two  3-gang  Fairchild 
precision  potentiometers  are  used  for  two  principal 
reasons— 

1 .  they  have  extremely  high  functional  accuracy,  and 


2.  their  precision  mechanical  design  eliminates  back¬ 
lash  and  binding  which  would  cause  serious  errors 
in  the  computing  system. 

These  potentiometers  are  driven  through  72-pitch  stain¬ 
less-steel  gears.  Fairchild  potentiometers  depend  on 
more  than  just  accurate  windings  for  precision.  For 
details  see  below. 


HOW  PRECISION  IS  BUILT  INTO 
FAIRCHILD  POTENTIOMETERS 

1.  The  shaft  is  centerles^-ijround  from 
stainless  steel  to  a  tolerance  of  -1-0.0000, 
—0.0002  in.  which  together  with  pre¬ 
cision-bored  bearings  results  in  radial 
shaft  play  of  less  than  0.0009  in. 

2.  The  mountinfi  plate  has  all  critical 
surfaces  accurately  machined  at  one  set¬ 
ting  to  insure  shaft-to-mounting  square¬ 
ness  of  0.001  in/  in.  and  concentricity  of 
shaft  to  pilot  bushing  within  0.001  in. 
FIR. 


♦*/  V  ■ 


3.  The  housing  is  precision-machined 
from  aluminum  bar  stock.  Close  toler¬ 
ance  of  this  construction  permits  ganging 
up  to  20  units  on  a  single  shaft  with¬ 
out  eccentricity  of  the  center  cup,  even 
though  only  two  bearings  are  used  for  the 
entire  gang. 

4.  The  windings  are  custom-made  by  an 
exclusive  technique.  ■  Guaranteed  accu¬ 
racy  of  linear  windings  in  the  types  illus¬ 
trated  is  0.5% ;  non-linear  1.0%.  Higher 
accuracies  (to  0.05%)  are  available  in 
other  types.  Guaranteed  service  life  is 
1,000,000  cycles. 


DO  YOU  NEED  THIS  KINO  Of  PRECISION?  Fairchild  Samph 
laboratory  anginaar§  ara  ovoilobla  to  halp  on  spociol  poton- 
tiomotor  problomt.  To  got  tho  bonofit  of  thoir  knowlodgo  and 
oxporionco  writ*  today,  giving  comptoto  dotails,  to  Foirchild 
Camara  ond  liutrumant  Corporation,  88-06  Von  Wyck  Boulo- 
vor^,  Jdmoioa  1,  Now  York,  Dopartmont  140-24AI. 

PRECISION  POTENTIOMETERS 

/# 
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LEDEX  ROTARY  SOLENOIDS 


(contiimed) 


rXODUCTION  TECHNIQUES 


Faitaninq  loop  to  cabinet  with  air- 
actuated  itopier 


fastening  the  loops  to  the  inside  of 
the  cabinet.  There  is  no  noticeable 
difference  in  the  performance  of  the 
three  different  sizes  of  double-loop 
antennas  when  used  in  high-signal- 
strength  localities. 


Picture-Tube  Holder 

To  PREVENT  scratching  of  the  gltiss 
screen  when  putting  plastic  boots 
and  rims  on  metal-wall  picture 
tubes,  the  tube  is  placed  face-down 
on  a  felt-covered  wood  doughnut  at 
Emerson’s  Jersey  City  plant. 


F«it-padd*d  ring  lupporla  malal-wail 
tub*  whil*  piattic  dr*«i  i*  put  on 


Dip-Soldering  Techniques 

Base  pins  of  ruggedized  5R4WGY 
rectifier  tubes  are  all  soldered 
cleanly  in  one  dipping  operation 
at  the  Chatham  Electronics  plant 
in  Newark,  N.  J.  Consistently  re¬ 
liable  fiow  of  solder  inside  the  pins 
is  achieved  by  use  of  a  Robertshaw 
Thermostat  for  automatic  control 
of  solder  temperature.  A  small  pipe 
projecting  up  out  of  the  center  of 
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S«I4  Coiii^l«t«-^wlth  tiM 

followiMf  Probmt  and  CaMat 

•  Direct  f  r«b«  «nd  C«bU 

•  DC  Prob« 

•  Olim«  CabU  ond  Fr«b« 

•  Cwrr^nt  CabU  (R*d) 

•  —  Cwfr«nt  CebI*  (block) 

•  Oroofid  (Com)  CobU 

Accastary  Drobat  Availobla 
•n  Saporote  Ordar 

^  WO-244  Cry«tal-Diod«  Probo 
lor  mooMfin^  o<  vottogM  ot 
IronuoociM  up  to  250  Me. 
y  WO-m  Hipb-Vettogo  Probo, 

^  with  WO-20*  Mwitinlior  Ro* 
•istor,  lor  incrootiog  dc-volt* 
ogo  roogo  to  50.000  volH  ond 
ingot  rooictonco  to  1100  mog- 


Measures . . .  (Full-scale  ranges) 

DC  VOLTAGE;  0  to  1.5,  5,  IS,  50,  ISO,  500,  1500  volts 

PEAK-TO-PEAK  VOLTAGE:  0  to  4,  14,  42,  140,  420,  1400,  4200  volts 

RMS  VOLTAGE;  0  to  1.5,  5,  15,  50,  150,  500,  1500  volts 

RESISTANCE:  0  to  1000  mogohms  in  sovon  ovorlopping  rongos 

DC  CURRENT;  0  to  0.5,  1 .5,  5,  1 5,  50,  1 50,  500  milliamporos;  0  to  1 .5,  1 5  omporos 


Featubing  an  8Vi"  meter,  the  new  WV-87A 
Master  VoltOhmyst  is  really  the  master  of  every 
testing  application.  Its  peak-to-peak  scales  are 
particularly  useful  for  television,  radar,  and  other 
types  of  pulse  work. 

The  vi^-87A  measures  dc  voltages  accurately 
in  high-impedance  circuits,  even  with  ac  present. 
It  also  reads  rms  values  of  sine  waves  and  the 
peak-to-peak  values  of  complex  waves  or  recur¬ 
rent  pulses,  even  in  the  presence  of  dc. 

Like  all  RCA  VoltOhmysts,  the  WV-87A  fea¬ 
tures  ±1%  multiplier  and  shunt  resistors,  a  ±2% 
meter  movement,  high-input  resistance,  zero<en- 
ter  scale  adjustment  for  discriminator  alignment, 
dc  polarity-reversing  switch,  and  a  sturdy  metal 
case  for  good  rf  shielding. 

On  direct-current  measurements,  extremely  low- 


meter  resistance  gives  an  average  voltage  drop  of 
only  0.3  volt  for  full-scale  readings  on  all  ranges. 
Nine  overlapping  ranges  provide  dc  readings  from 
10  microamperes  to  15  amperes. 

An  outstanding  feature  is  its  usefulness  as  a 
television  signal  tracer  .  .  .  made  possible  by  its 
high  ac  input  resistance,  wide  frequency  range, 
and  direct  reading  of  peak-to-peak  voltages. 

The  RCA  WV-87A  Master  VoltOhnyst  has  the 
accuracy  and  stability  for  laboratory  work.  Its 
large,  easy-to-read  meter  also  makes  it  especially 
desirable  as  a  permanently  mounted  instrument 
in  the  factory  and  repair  shop. 

For  complete  information  on  the  WV-87A,  see 
your  RCA  Test  Equipment  Distributor  or  write 
RCA,  Commercial  Engineering,  Section  DX-46, 
Harrison,  New  Jersey.  •et.v.e.ri.oa. 


G«t  compl*t«  dGtoils  today  from  your  RCA  Tost  Equipmont  Distributor. 
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PRODUCTION  TECHNIQUES 

the  solder  pot  fits  between  the  pins 
and  the  aligning  key,  and  prevents 
the  solder  from  touching  the  key. 

All  connections  to  a  six-pin  an¬ 
tenna  plug  for  television  receivers 
are  soldered  in  one  dipping  opera¬ 
tion  after  twin-lead  ends  and  inter¬ 
connecting  wires  are  inserted,  at 
the  CBS-Columbia  plant  in  Brook¬ 
lyn,  N.  Y.  The  pins  are  dipped  into 
Kester  115  liquid  soldering  flux 
before  dipping  into  the  molten  50- 


50  solder. 

For  success  in  dip-soldering, 
solder  temperature  should  be  held 
in  the  range  of  400  to  450  F.  Sur¬ 
face  sludge  should  be  skimmed 
regularly  when  soldering  pins,  for 
sludge  can  easily  plug  the  hole  in 
I  a  pin  and  prevent  solder  from 
I  getting  in.  At  CBS-Columbia,  the 
j  pot  is  skimmed  after  about  every 
I  six  dipping  operations. 

I  Tube  pins  should  be  held  in  the 
solder  for  about  two  seconds  to 
i  insure  that  the  pins  themselves 
:  reach  solder  temperature;  this  is 
'  essential  to  prevent  solder  from 
:  cooling  prematurely  and  forming 
blobs  on  the  pins  as  they  are  with¬ 
drawn.  When  faster  cooling  is  de¬ 
sired  after  parts  are  withdrawn 
from  the  solder,  the  parts  are 
dipped  into  carbon  tetrachloride; 
this  also  serv’es  to  clean  off  surplus 
flux. 

When  dip-soldering  terminals  or 
etched  wires  that  are  closely  spaced 


VERSATILE 


SHAFT 


COUPLINGS 


National  makes  a 
complete  line  of  insulated 
and  non-insulated,  flexible 
and  rigid  shaft  couplings 
designed  for  o  wide  variety 
of  practical  applications. 

Free  from  backlash, 
mechanically  strong,  and 
exceptionally  smooth  in 
operation,  they  fit  all  standard 
shaft  diameters.  Write 
for  drawings  and 
specifications. 


Lapp  porcelain  water  coils  ^re  now  available  in  twin-hole  types  (for  water  supply  and 
return)  and  single-hole  models  in  a  variety  of  standardized  sizes.  Of  pure  white,  completely 
vitrified,  non-porous,  low-loss  chemical  porcelain,  they  provide  for  positive  cooling  and  long 
tube  life,  because  they  are  permanently  non-deteriorating  and  non-sludging.  They  permit 
no  water  contamination,  so  avoid  need  for  frequent  inspection  and  water  changing,  eliminate 
possibility  of  electrolytic  attack  on  fittings  with  consequent  leakage.  Compact,  too— a 
29-foot  coil  of  porcelain  pipe  with  two  holes  of  size  equivalent  to  pipe,  and  capable  of 
carrying  35  gallons  per  minute  both  ways,  at  25  pounds  water  pressure,  measures  only  12* 
outside  diameter  by  18*  overall  height  including  base  mount. 
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BASE 

3"  diomeltr,  |ir*ciiion  mochintd 
aluminum  flntshod  with  corrosive 
resistant  Black  Alumilite 


- OVERTRAVEL 

precisely  fixes  electrical  retoKon 
te  330;  mechanical  rotation  limited 
by  stops  slider  stops  on  silver 
of  each  end  of  resistance  element. 


SLIP  RINGS _ 1 

Inlaid Coin  Silver  —  double  brushes 
for  low  contact  resistarKO. 

TIC  standard  potentiometers  have  the  same  built-in  precision  and  crafts¬ 
manship  normally  found  only  in  custom-built  products.  Research,  engineering 
and  design  facilities  for  special  constructions  and  non-linear  or  linear  functions 
are  an  integral  part  of  TIC  services.  Submit  your  potentiometer  problem, 
whether  the  need  is  for  standard  or  custom  design. 

Enginooring  ffoprosontotivos 


CleveUnd.  Ohio  —  PRospcct  1-6171 
Chicago,  in.  —  uptown  B-1141 
Rochester.  N.  Y.  —  Monroe  5143 
Canaan.  Conn.  — -  Canaan  649  4 
Dayton.  Ohio  —  Michigan  8721 


Am  Prior.  Ontario  — >  Arn  Prior  400 
New  York.  N.  Y.  —  MUrray  Hill  8-5858 
Caobfidge.  Mass.  ELiot  4-1751 
HoUywoad.  Cal.  —  Hollywood  9-6305 
tHIULS,  Texas  ~  Dixon  9916 


Technology  itisTRlMEw  Corp. 


533  Maia  Stract,  Actea,  Mossachatatts,  Talapboaa:  Aetea  400 


on  an  insulatinK  base  material,  use 
of  a  wax  in  the  liquid  flux  gives 
a  solder-repelling  wax  coating  on 
the  insulating  base,  thereby  pre¬ 
venting  formation  of  short-circuit¬ 
ing  bridges  of  solder  between 
terminals  or  l)etween  wires.  A 
formulation  recommended  for  this 
purpose  by  Signal  Corps  Engineer¬ 
ing  Laboratories  is  1  part  Glyco 
Wax  No.  S932  made  by  Glyco  Corp., 
Brooklyn,  N.  Y.;  1  part  Ke.ster  No. 
1015  activated  rosin  in  alcohol  flux, 
made  by  Kester  Solder  Co.,  Newark, 
N.  J.;  1  part  or  more  of  toluene. 
Keep  the  flux  bath  warm  (about 
110  F)  during  use. 


Storing  Cleaned  Mica 

Mica  spacers  for  tube  electrodes 
are  stored  under  vacuum  in  spare 
tube  bulbs  at  Chatham  Electronics 
Corp.  in  Newark,  N.  J.  to  keep  the 
parts  perfectly  clean  until  needed 
on  tube  production  lines.  The 
spacers  are  punched,  washed  and 
degreased,  then  packed  into  a  tube 
envelope  that  is  open  at  one  end 
and  has  a  pumping-off  tubulation 
at  the  other  end.  The  large  end 
is  then  closed  by  a  glassblower,  and 
the  tubulation  is  fused  to  a  vacuum 
line  in  a  baking  oven.  The  spacers 
are  baked  under  vacuum  for  about 
15  minutes,  then  sealed  off  and  re¬ 
moved  for  storage.  To  get  them 


PRODUCTION  TiCHNIQUES  (CMtiniMd) 


in  the  TIC  Series  of  Precision  Potentiometers 


Dip-toldarin,  laleTUion  twin-I*ad  plug. 
Normal  twist  and  Imnds  in  strippod  twin¬ 
load  ends  aro  suiiicient  to  hold  plug  on 
and  oi  line  during  dipping 


The  RVP3-S4  50db  logarithmic  Potentiometer  with  an  es¬ 
sentially  constant  resolution  is  a  standard  Non-Linear  Precision 
Potentiometer  in  the  TIC  line. 


FUNCTION _ 

50db  logorlfhmic. 

ISOOOgl  ±5%,  definad  with 
•xtamal  rasittanc*  of  47.4  ohms. 
Rositfonco  Ratio  316.2  to  1 
Accurocy:  Comtont  Froctional  ±2% 
Tomp.  Coof:  .00002  parts  /dogroo  C. 


—WIPER 

Dual  Palinoy  Contact  for  long  woar. 
light  Torguo,  positivo  oloctricol 
connection. 

Rotationol  lift:  500.000  cycles  In 
each  direction  ot  30  rpm  or  loss. 
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Percent  of  40  C 
Direct-voltage  rating 


G-E  Permafil  d-c  capacitors  designed  to  operate  in 
high  ambients— UP  to  125  C— without  derating 


Why  yM  gaiH  by  Miaf  Panaafil  cipacHars 
far  higb-tMapwotw*  aiMnitiM 


^2 

Perntoftl  / 

Limit  of 
Choroctoriitics 

D,  E,  ond  f 

1  [  1 

-60  -40-20  0  20  40  60  ao  100  120 

Degrees  Centigrade 

Comparison  of  operoting  voltages  for  JAN-C* 

25  characteristics  D  (vegetable  oM)*  E  (mineral 
oU),  and  F  (synthetic  insulating  liquids)  with 
Permafil  impregnated  copocitors — crosshotched 
oreo  reveols  advantages  of  Permafil  over  other 
impregnants  in  the  high*temperature  ronge 
above  40  C 


For  ambient  temperatures  above  40  C,  most  liquid-filled  paper-dielectric 
capacitors  require  considerable  derating.  This  increases  both  space  and 
weight  requirements. 

G-E  Permafil  capacitors,  however,  operate  in  high  ambients — up  to  125  C 
— for  10,000  hours,  at  full  rated  voltage.  They  average  about  the  size 
and  weight  of  liquid-filled  capacitors  that  will  operate  at  125  C — a  saving 
of  80%.  They’re  suitable  for  all  blocking,  by-pass,  filtering,  and  many 
coupling  and  timing  applications. 

Permafil  capacitors  stand  up  in  elevated  temperatures  because  the  paper 
dielectric  is  impregnated  with  a  solid  plastic  compound  that  retains  its 
electrical  stability  at  both  high  and  low  temperatures.  And  since  the 
impregnant  is  a  solid,  it  can’t  leak.  With  proper  derating  or  where  short 
life  characteristics  are  permissible,  Permafil  capacitors  can  be  used  in 
temperatures  as  high  as  150  C.  They  can  also  be  used  in  high  altitudes 
and  where  extreme  cold  is  encountered.  Other  characteristics  include  high 
insulation  resistance  and  comparatively  constant  capacitance  with  tem¬ 
perature  changes. 

G-E  Permafil  capacitors  can  be  obtained  in  case  styles  CP53  and  CP61, 
as  covered  by  specification  JAN-C-25 — in  rating  of  .05  to  1.0  muf,  400 
volts  DC.  'They  are  housed  in  metallic  containers  and  hermetically  sealed 
with  G-E  long-life  all-silicone  bushings. 

For  full  information  on  Permafil  capacitors,  see  your  local  G-E  repre¬ 
sentative.  Or  write  Section  407-310.  Ask  for  Bulletin  GEC-811.  General 
Electric  Company,  Schenectady  5,  Sew  York. 
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CALL^  0/e  as  tooa y/ 


(cofftiniMd) 


PRODUCTION  TECHNIQUES 


Method  oi  storing  mica  spacsrs  for  typo 
4B32  xsnon  roctiiler  tubos 


out,  the  glassbiower  breaks  the 
vacuum  at  the  tubulation,  then 
heats  the  other  end  and  blows  out 
glass  to  form  a  wide  opening.  The 
bulb  can  be  used  over  and  over 
again. 


Anti'Collision  Blocks 

To  PREVENT  television  chassis  units 
from  bumping  each  other  and  per¬ 
haps  breaking  picture  tubes  when 
the  units  are  sent  down  a  roller 
conveyor  line  without  pallets,  CBS- 
Columbia  uses  easily-attached  wood 
blocks  as  separators.  For  one  type 
of  chassis  an  inch  of  separation  was 
found  adequate ;  here  a  short  length 
of  2"x2"  wood  was  slit  on  a  circular 
saw  so  it  could  be  dropped  over 
the  side  of  the  chassis  as  shown. 
Another  chassis  required  six-inch 
separation  for  protection;  here 
angle  brackets  were  screwed  to  a 
6-inch  length  of  2"x6"  wood.  The 
brackets  hook  over  the  edge  of  the 
chassis. 

In  addition  to  saving  money, 
omission  of  conventional  pallets 


During  World  War  II,  we  supplied  cab* 
inets,  control  assemblies,  chassis  and 
similar  equipment  to  many  of  the  na¬ 
tion's  major  war  production  manufac¬ 
turers.  And  we’re  doing  it  again  today. 

If  you  need  a  dependable  supply  of 
components  of  this  type — built  to  your 
specifications — you’ll  find  this  sub-con¬ 
tracting  experience  of  ours  extremely 
valuable.  We  know  the  importance  of 
precision  quality,  carefully  inspected 
work,  on-time  deliveries,  and  the  ability 
to  meet  your  particular  contract  require¬ 
ments  with  the  minimum  of  attention 
on  your  part.  Complete  information  on 
our  facilities  and  capacity  is  youn  for 
the  asking. 


CORRY- JAMESTOWN  MFC.  CORP, 

CORKY,  PBtNSYlVANIA 


Slotted  wood  spacer  block  Is  easily 
attached  and  removed 


April,  1952— ELECTRONICS 


SPECIAL  HARNESSES, 
CABLES  and  CORDS  for 
FASTER,  ECONOMICAL 
ASSEMBLY 


Constructed  of  Wires 
informing  to  Joint 
Af'my,  Navy  and  Air  Corps 
Specifications 


Consult  LENZ  on  any 
of  your  wiring  problems 


LENZ  ELECTRIC  MANUFACTURING  CO. 

1751  North  Western  Avenue  *  Chicago  47,  Illinois 

IN  BUSINESS  SINCE  1904 
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(continyed) 


No.  637SS,  AN3307-1 

2PDT  HyriMticaNy  StoUd, 
T^minal  TyfM 


Fo^etter 

ytontrols 

/  through  better 
/  Hermetically 
Sealed  Relays 


No.  637PS 

SPOT  H«rm«lkally  SmM, 
Plug-In  Type  in  Octal  Phig 


Angle  brackato  hook  OTor  sido  ol 
ebauU  to  hold  tpocor  block 

subjects  the  chassis  to  a  desirable 
vibration  during  the  ride  down  the 
steel  rollers,  accelerating  the  failure 
of  defective  joints  and  components 
so  that  they  are  caught  in  final  test. 


SPECIFY 


Racks  for  Spare  Parts 

A  WOOD  tray  propped  at  an  angle 
and  partitioned  with  Masonite 
strips  provides  convenient  storage 
for  spare  miniature  tubes  at  repair 
positions  for  military  radio  com¬ 
munication  equipment  at  Federal 
Telephone  and  Radio  Corp.,  Clifton, 


Ied  hermeti- 
ys  can  best 
)roduced  by 
I  which  pio- 
rom  the  be- 

you  will  find 
ring,  testing 
facilities  to 
your  relay 
lectrkal  and 

ed  dependa- 
Relays  has 
nearly  four 
•ship  in  pro- 
)f  relays  for 
•formance 
'e  operating 


NO.9031SS 

SPOT  Hurmotically  SoaUd, 
Seldar  Turminal  Type 


FOR  BnTER\CONTROl$ 
THROUGH  BCnM  RELAYS 
—  Sptrtfy  luocli 


PurforinoiKU  €haratt»ritit$  far  tin 
RWayi  Ulutlralad  obovu  or*  os  foAowi: 

*  Contacts  rotod;  10  Amps. 

RosisSva  and  indwcHvo  at  t9  VDC. 

'*  6  Amps.  Motor  load  at  20  VDC. 

*  10  Amps.  Rosistivo  srt  1 1S  VAC,  400  cydos. 
Cad  24-2t  VDC. 


591S  AVALON  BOULEVARD  •  LOS  ANGELES  3.  CALIFORNIA 
RoprossntatiVos  in  Principal  Cities  of  tho  U.S.  and  Canada 


EoaUf-moda  lUdo  loi  kooplag  roilaty 
el  spare  miniaturo  tubes  within  roach 
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ZlZ^^pris 


In  service  •  In  quality 


In  selection 


In  f  rvic«  —  75  years  of  "Know-How”  can  prove  un¬ 
beatable  when  it  comes  to  satisfying  your  require¬ 
ments  promptly  and  accurately. 

In  quoli^ — 75  years  of  "Know-How”  packs  a  lot  of 
accomplishments  —  in  research,  development  and 
manufacture  —  to  provide  a  dependable  standard  in 
all  Lavite  Ceramics  equal  to  your  most  stringent 
specifications. 

In  selection  — 75  years  of  "Know-How”  has  produced 
three  main  groups  of  technical  ceramics  (Lavite  Steat¬ 
ites,  Lavite  Ferrites  and  Lavite  Titanates),  each  of 
which  offers  unlimited  selection  in  combination  of 
characteristics. 

In  short  —  I  invite  you  to  profit  by  these  75  years  of 
Ceramic  "Know-How"  on  both  defense  and  industrial 
needs.  Steward’s  engineers  will  be  happy  to  work 
with  and  for  you  —  send  them  your  specifications! 


/IsJk  f»r  general  characler- 
hlit  Jala  an  all  Lapit* 
Technical  Ceramki. 

^ememe^en  — 

There  ore  non-critical 
Ferrites  for  non-critical 
uses. 


3604  Jerome  Ave.  "  Chattanooga,  Tennessee 

Sales  Offices  in  Principal  Cities 
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(conttRucd) 


Handy  corruqatnd-cardboord  holder  for 
small  parts 


N.  J.  (an  IT&T  associate).  Each 
time  a  tube  is  removed  from  the 
bottom  of  the  row,  the  others  in 
that  row  slide  down  so  that  one 
tube  is  always  within  easy  reach. 

In  the  same  plant,  strips  of  cor¬ 
rugated  cardboard  are  taped  to¬ 
gether  to  form  a  holder  for  the 
variety  of  spare  resistors  and  ca¬ 
pacitors  needed  at  repair  positions. 
The  cardboard  is  cut  so  that  open¬ 
ings  in  the  corrugations  face  up¬ 
ward  to  serve  as  receptacles  for 
the  leads. 


DIRECT-READING  DIGITAL  INDICATION  OF 
ROTATIONAL  SPEEDS  TO  .001%  ACCURACY 


METHODt  Mechanical  rotation  is  trans¬ 
formed  into  a  series  of  electrical  im¬ 
pulses  by  a  magnetic  tachometer  pick¬ 
up.  This  device  consists  of  a  60  tooth 
gear  mounted  on  a  double-bearing  shaft 
and  a  magnetic  sensing  element  mount¬ 
ed  near  the  periphery  of  the  gear.  En¬ 
tire  assembly  is  mounted  in  a  small  cast 
housing  approximately  7  x  $  x  3  inches. 
Shaft  of  1/4”  diameter  extends  4"  beyond 
outside  wall  of  case. 


RPM.  System  may  be  recycled  manually 
or  automatically. 


VERSATIllTYt  Under  some  circum¬ 
stances,  it  is  not  possible  to  obtain  di¬ 
rect  access  to  the  primary  rotating  ele¬ 
ment.  Information  must  be  obtained 
from  a  secondary  element  rotating  at 
some  CKld  ratio  with  respect  to  the  pri¬ 
mary,  or  from  a  motor  driven  generator. 
Tachometer  pick-up  devices  are  avail¬ 
able  to  operate  either  from  direct  drive 
or  by  synchronous  motor  drive  and  to 
provide  whatever  conversion  factors 
may  be  necessary  to  express  the  avail¬ 
able  information  in  direct-reading  form 
of  RPM.  Special  types  of  tachometer 
transducers  can  be  used  to  measure  ro¬ 
tational  speeds  as  high  as  100,000  RPM. 


Using  Cartons  as  Pallets 

Roller  conveyor  lines  in  the  final 
test  section  of  the  CBS-Columbia 
television  plant  are  positioned  at 
the  optimum  height  for  working  on 
consoles  yet  serve  equally  well  for 
table-model  sets.  This  dual-purpose 
use  is  achieved  by  placing  each 
table-model  set  on  its  own  empty 


MODIFICATIONS:  Although  the  Model 
554T  electronic  tachometer  ordinarily 
operates  on  the  basis  of  a  I  second  sam¬ 
pling  period,  modification  can  be  sup¬ 
plied  to  provide  0.1,  0.3,  and  10.0  sec¬ 
ond  sampling  periods,  either  indivi¬ 
dually  or  selectively.  Remote  indication 
can  be  provided  when  necessary.  The 
entire  equipment  can  also  be  supplied 
in  standard  explosion-proof  housings 
for  industrial  installations. 


MECHANICAl  COUPlINC  is  made  to 
primary  rotating  element.  As  shaft  and 
gear  revolve  pulse  is  generated  each 
lime  a  gear  tooth  passes  magnetic  sens¬ 
ing  element  Thus  60  pulses  are  gener¬ 
ated  per  revolution  of  primary  rotating 
element.  These  pulses  are  transmitted 
to  EPUT  meter  which  counts  for  pre¬ 
cise  1  second  interval  and  displays  re¬ 
sult  in  direct-reading  form  in  terms  of 


SPECIFICATIONS 

RRNGE:  300-100.000  rpm. 

ACCURACY;  1  event  (cycle  or  fraction  of  a  cycle,  dependinf  upon  number  of  pulses  generated 
per  revolution)  to  maiimum  of  .001%. 

POWER  REQ.  105-130  volts.  50-60  cycles.  175  watts. 

DISPLAY  TIME;  1-5  seconds  variable.  , 

TIME  BASE;  1  second  standard  (see  modifications). 

DIMENSIONS;  2OV4'  wide  s  10V5'  high  i  15“  deep. 

PANEL:  19“  X  eV4‘  standard  rack  panel. 

WEICHT:  Approximately  68  lbs. 

PRICE:  S875  plus,  depending  upon  modifications  and  special  requirements. 


^cie4dlj^ 


Tabla-model  aat  rldoa  through  final  toat 
booth  on  ita  own  carton.  Sponge  rubber 
atrip  around  frame  oi  mirror  protects 
cabinets  from  scratches 


2200  WRIGHT  AVENUE  •  RICHMOND,  CALIFORNIA 
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Send  for  FREE  Stokes  ^ 
r  Vocuum  Cokulotor.  This 
slide  rule  determines  needed 
pump  (opodty  for  ony  job  .  .  .shows 
Centigrode  to  Fahrenheit  conversion. 
Other  useful  conversion  tables 
and  scoles  on  reverse 
,  of  rule.  , 


r.  J.  STOKIS  MACHIM  COMTANT.  MM  tAtO*  lOAAV  PMUMNMHIA  301  PA. 


ELECTRONICS -Aprit,  J952 


STOKES 


PhanMOMitical  Equipniit. 
ViMMi  PlfCMStnf 


SptcM  llscMMfy 


High  volumetric  and  mechanical 
efficiency  make  these  famous  pumps  economical 
and  reliable  units  in  any  vacnium  system. 


Capacities  of  Stokes  Microvac  Pumps  run  from  15  to 
500  cfm  .  . .  pressures  to  10  microns  absolute.  Power 

consumption  is  low  and  the  top- 
mounted  motor  contributes  to  cximpact 
design  requiring  minimum  fl<x>r  space. 


Lubrication  of  the  four  moving  parts  (including  the 
exhaust  valve  of  corrosion-resistant  Teflon)  is  fully  automatic.  There 
are  no  stuffing-boxes  or  grease  fittings,  and  no  packing. 

Parts  are  precision-finished,  standard  and  interchangeable.  Freedom 
from  wear  assures  years  of  trouble-prcxjf  service. 

Stokes  is  the  only  manufacturer  of  equipment  for  complete 
vacuum  systems,  including  Microvac  mechanical  pumps,  oil  diffusiot. 
pumps,  McLeod  Gages  and  Vacuum  Valves. 


Consult  with  Stokes  on  the  application  of  vacuum  to  rotary  exhaust 

machines,  house  vacuum  -  - 

systems,  vacuum  impreg¬ 
nation,  vacuum  furnaces, 

vacuum  metallizing,  and  STONES  IMNES 

to  other  applications  in 

.  ,  PMics  MtUhm  Pimm. 

which  vacuum  deserves 

exploration.'  IsdMtrisI  TebMIliig 


RECORDING  EQUIPMENT 


GINItAl PURPOSI  —  AC  oper« 
•ted  driver  amplifiert;  comprUtnc 
three  direct  coupled  puth-puU 
•tagea. 

STRAIN  OAGI-ModuUted 
carrier  type  (or  use  with  strain 
gage  and  resistance  thermometer 
elements ;  strain  gage,  differential 
transformer,  and  variable  reluc¬ 
tance  transducers. 


AMPLIFIERS 


ONI-,  TWO-,  AND  FOUR- 
CHANNfl.  Permanent  records 
produced  by  inkless,  heated  stylus 
on  plastic  coated  paper  in  true 
rectangular  coordinates.  May  be 
used  in  ANY  position.  Extremely 
rugged. 


RECORDERS 


INTERCHANGEABILITY 
of  Preamplifiers  and 
Amplifiers  permits 
recording  of  many 
different  types 
of  phenomena. 


SINGLE-CHANNEL  Recording 

Systoms  —  comprising  either  a 
General  Purpose  or  Strain  Gage 
Ainphher  in  combination  with  a 
one-channel  Recorder  Assembly. 
Standard  paper  speed  at  2S 
mm/sec.,  slower  speeds  available. 
Paper  width  6  cm  with  S  cm  re¬ 
cording  area. 


TWO-CHANNEl  Rgcording 
System  ^Two channels  operate 
independently  of  each  other,  but 
record  simultaneously.  Eight  pa¬ 
per  speeds.  Timing  and  coding. 
Each  channel  5  cm.  recording 
width. 


FOUR-CHANNEL  Racerding 

System  — Up  to  four  phenomena 
on  one  record,  using  the  same 
principles  and  methods  as  the  two 
systems  above.  Eight  paper 
speeds.  Provision  for  use  of  4-.  2-g 
or  1-channel  recording  paper. 


Any  of  the  recording  channels 
in  the  three  systems  at  the 
right  may  include  either  a 
Strain  Gage  or  General  Purpose 
Ami^ifier.  or  the  latter  in  com¬ 
bination  (in  2-,  and  4  channel 
systems)  with  either  AC  or  DC 
Preamplihert.  For.  any  of  the 
Amplihers  or  Preamplifiers  pro* 
vided  for  in  a  system  may  be 
quickly  removed  from  its  place 
in  the  system  and  as  quickly 
replece<k  with  an  alternate 
type. 


COMPANY 

CAMBRIDGE  39 
MASSACHUSETTS 


Write  for  completely  do- 
serlptivo,  llluBtrated  catalog. 


PRODUCTION  TECHNIQUES  (cmiliiiUMl) 

carton.  The  width  dimen.sion  of  the 
carton  is  just  right  for  bringing 
the  set  up  to  working  height,  hence 
cartons  go  through  on  their  sides. 
The  carton  also  serves  in  lieu  of 
the  wood  pallet  otherwise  required 
for  moving  cabinets  on  roller  con¬ 
veyor  lines. 

! 

Blueprint  Hanger 

Large  blueprints  used  in  assembl¬ 
ing  small  quantities  of  an  electronic 
unit  are  mounted  on  sheets  of  cor¬ 
rugated  cardboard  suspended  by 
ropes  going  over  ceiling  pulleys,  at 
DuMont’s  Television  Transmitter 
Division  plant  in  Clifton,  N.  J. 

The  print  for  the  particular  job 
of  the  day  is  lowered  until  it  just 
touches  the  bench  top,  where  it  is 
I  upright  facing  the  operator  yet 
much  more  protected  from  damage 
than  a  print  laid  out  on  the  bench 
I  surface  or  propped  up  without  the 
I  protective  backing.  Masking  tape 
I  is  used  to  fasten  the  print  to  the 
carboard.  A  i  x  J-inch  wood  strip 
across  the  top  provides  rigid  anchor 
points  for  the  ropes. 

When  work  with  a  print  is  com¬ 
pleted,  it  is  pulled  up  to  the  ceiling 
'  for  storage  if  likely  to  be  needed 
I  again  within  a  few  weeks,  or  taken 
1  off  the  cardboard  for  conventional 
storage  if  no  further  production  of 
that  item  is  contemplated  in  the 
near  future, 
i 

1 

Missing-Part  Signs 

When  units  are  held  on  an  assem¬ 
bly  line  awaiting  a  missing  part,  a 
hand-lettered  sign  is  propped 
against  the  end  unit,  giving  num- 


Slgn  ahowi  «t  glcmc*  lhal  mlaslnq 
powar  Irantionnar  la  holding  up  produc¬ 
tion  oi  thaao  powar  supply  unite  ior 
iisid  IslsTision  comsrai 
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TUNG-SOL  ELECTRIC  INC.,  Newark  4,  N.  J.  —  Sales  Offices;  Atlaeta  ■  Chicago  •  Culver  City  •  Dalles  •  Dearer  •  Detroit  •  Newark 
Tuag-Sol  mokes  All-Ghin  Sealed  Ream  Lomps,  Miaioture  Lamps,  Stgnol  Floshers,  Picture  Tubes,  Radio,  TV  and  Special  Purpose  Electron  Tubes 


fd  |i>v  naJity 

V  (Mui/UV 


QuAlto  -that  keeps  pace  with  the  growth  of  the  electronic  industry 

-that  meets  ilQly  the  performance  requirements  of  all 
radio  and  tv  set  manufketurers 

-that  safeguards  dealer  service  work  TUNG-SOL 


RADIO,  TV  TURES,  DIAL  LAMPS 


tMM 


AVAILAILE  IN  TUBING  OR  TAB  TYPES  TO 
MEET  YOUR  EXACTING  SPECIFICATIONS 


TURGO 


THE  WILLIAM 


AND  CO.,  INC. 


INSULATING  MATERIAL  SPECIALISTS  SINCE  1920 

106  VALLEY  STREET.  WILLIMANTIC,  CONNECTICUT,  U.S.A. 


Fin*  quality  Turbo  rarnblwd  tubing  and  nxtrudnd  pkntic  tubing  am  nod 
nnduriuuly  in  tb*  prockion  fabrication  and  printing  of  Turbo  Wim  Markon. 
Whilo  originoNy  dovolopod  for  identifying  electrical  conducton.  Turbo  Markon 
am  being  eoiptoyed  extontivoly  on  oH,  fuel  and  air  linos;  hoses;  control  rods, 
caMos  and  olbor  piping  and  connoctions.  Any  legond  or  trodomark  that  can  bo 
drown  or  printed  ntay  Im  reproduced  dearly  on  the  nwrker  foco  in  Mack,  purple, 
groon,  blue,  rod  and  white. 


Available  with  centreUed  dianwtor  from  No.  34  gage  (.022")  to  IH"  In  standnrd 
tubing  colon  white,  yoHew,  green,  blue,  orange,  red  and  block.  Can  bo  suppbod 
In  KV"  froclionot  lonaths  on  to  4". 


Send  for  doccriplivo  folder,  eomplos  and  spedOcatien 
sheet.  Quotations  mode  on  receipt  of  bbteptsot 
and/or  drawing  with  detoilesl  information. 


Holes  in  conuqatod  cardboard  provide 
convoniont  storage  lor  a  largo  vorioty 
oi  small  parts  needed  at  television  ro- 
ceivor  troubleshooting  and  repair  po¬ 
sitions  in  Telolono's  Elisabeth,  N.  I. 
i  plant 
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STORING  REPAIR 
PARTS 


TUnO  Insulated  Wim  and  Wim  Morfcen 
Mslmdsd  Tubing  •  (Mass  Tubing  *  Vncaisbod  Tubing 

Cnmbtk  Clolbt  •  Tnpos  •  Papon  •  Mica 

SALES  R S PR  I  Si  N T A T I  V i S  IN  PRINCIPAL  CITIES 


PRODUCTION  TECHNIQUES  (continued) 

ber  and  name  of  the  missinj?  com¬ 
ponent  in  the  Camden  plant  of 
RCA’s  Engineering  Products  De¬ 
partment.  These  signs  aid  assem¬ 
blers  in  spotting  equipment  await¬ 
ing  critical  components,  prevent 
units  from  being  placed  in  stock 
incomplete  and  show  dramatically 
to  executive  or  other  visitors  the 
reason  why  production  is  stalled. 


Long  L«‘u<Ih  Cut  Cost 

A  TOTAL  saving  of  21.8  cents  per 
unit  is  achieved  in  Emer.son’s 
Jersey  City  plant  by  making  the 
leads  for  a  certain  military  compo¬ 
nent  much  longer  than  is  nece.s.sary 
for  the  final  product.  Previously,  a 
special  final  test  of  the  unit  inside 
a  chamber  made  it  nece.ssary  to 
solder  on  extra  wires  temporarily 
with  lap  joints  to  bring  connections 
out  of  the  chamber.  In  the  new 
technique,  the  leads  are  made  long 
enough  initially  for  the  test,  and 
are  cut  to  correct  length  afterward. 
It  is  then  nece.s.sary  to  strip  the 
ends  of  the  leads  by  hand  with 
notched  sidecutting  pliers,  but  this 
takes  far  less  time  than  did  the 


-uTir 


CAN  DO 


Especially  in  custom* 
made  and  special  purpose 

TRANSFORMERS 
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(cm  tinned) 


Multiple  recording  head  capable  oj  recording  14  channels  simultaneously. 

Magnetic  recording  is  only  an  infant  in  the  held 
of  electronic  devices,  but  it  is  a  lusty  infant.  First 
developed  to  record  sound,  it  has  already  invaded  many 
other  widely  diversified  fields. 

Brush  engineers  have  pioneered  many  of  the  develop¬ 
ments  in  magnetic  recording.  From  Brush  laboratories 
came  the  first  practical  tape  recorder  for  general  use 
—the  Brush  Soundmirror.*  Other  Brush  developments 
have  made  possible  the  application  of  magnetic  record¬ 
ing  to  memory  storage,  to  instrumentation,  to  multiple 
channel  recording. 

Right  now  in  the  Brush  laboratories,  scientists,  and 
engineers  are  working  on  projects  that  will  bring  new 
applications,  new  techniques,  and  new  devices  to  the 
field  of  magnetic  recording.  In  this  held,  as  in  piezo¬ 
electrics  and  ultrasonics.  Brush’s  business  is  the  future. 

Write  Jor  further  information  about  magnetic  recording  equipment. 
*T.M.R«s. 


BRUSH  and  the  future  of 
magnetic  recording... 


'"‘BnudA 

DEVELOPMENT  COMPANY 

3405  Perkins  Avenue  •  Cleveland  14,  Ohio 


NiMlKtric  CiytKIi  t  Ctnaici 
MlINtk  INWMI  IpiRMRt 
tcNitic  Inkis 
lltTHNiCS 

Mstiiil  t  Iniarel  lntinitt 


former  soldering  and  unsoldering 
operations. 

Included  in  the  total  saving  is  2 
cents  gained  by  salvaging  the  cut¬ 
off  wire.  This  wire  costs  4  cents 
to  restrip  for  use  elsewhere  in  pro¬ 
duction,  but  is  then  worth  6  cents. 


ChaHsis  Chutes 

i  An  easily-constructed  plywood 
I  chute  extending  across  the  ends  of 
I  two  punchpress  lines  permits  trans- 
j  fer  of  chassis  units  by  gravity, 
j  eliminating  trucking  or  carrying  by 
I  hand  in  the  riveting  department  of 
I  the  CBS-Columbia  television  plant 


ChauU  uniti  coming  oil  punchprMS  ert 
left  rear  are  pul  into  plywood  chute, 
and  elide  within  easy  reach  oi  operator 
on  eecond  line  oi  preiiei 

I  in  Brooklyn,  N.  Y.  Four  slides  each 
:  hold  three  units,  giving  a  storage 
I  capacity  of  twelve.  Wood  strips 
I  form  the  bottoms  and  sides  of  the 
i  slides,  and  a  metal  angle  bracket 
at  the  bottom  serves  as  a  stop.  The 
angle  of  the  slide  is  determined  by 
trial. 


Cooling  Technicians  in 
Sun-Baked  Airplanes 

Planes  exposed  to  the  sun  on 
ramps  at  aircraft  plants  can  de- 
I  velop  interior  temperatures  exceed- 
I  ing  130  F.  Time  is  then  lost  in 
production  because  personnel  doing 
i  final  electronic  assembly  work  and 
testing  cannot  stay  in  the  plane. 

The  Wichita  Division  of  Boeing 
I  Airplane  Co.  solved  this  problem  in 
I  connection  with  the  B-47  Stratojet 


252 
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’Twas  a  balmy  evening  in  March  after 
one  of  those  days  when  you  are  sure 
Spring  is  here  —  but  know  all  too  well 
it  is  still  around  the  corner.  As  Eleazer 
Yoder  crossed  the  yard,  after  putting 
his  week-old  turkey  poults  "to  bed,”  he 
felt  the  wind  change.  Well  —  no  need 
to  worry.  That  new  electric  brooder 
would  take  care  of  any  temperature 
change.  Those  poults  were  Eleazer' s 
pride  and  joy.  Were  is  right,  for  in  the 
morning  they  were  "all.”  During  the 
night  the  temperature  dropped,  but  the 
brooder  didn't  respond  .  .  .  the  elec¬ 
trical  insulation  had  failed.  That  par¬ 
ticular  manufacturer's  name  went  down 
on  Eleazer's  black-list  and  sales  in  the 
area  dropped  sharply. 


ance  and  flexibility  are  important.  Made 
without  hardening  varnish  or  lacquer 
it  is  permanently  flexible  through  a 
temperature  range  of  -67  °F.  to 
1200°F.  G)lor  stability  to  300°F.  BH 
Extra  Flexible  spreads  to  cover  knobs, 
terminals,  irregular  objects,  and  through 
a  patented  process,  plus  an  organic 
saturant,  it  will  not  fray  or  ravel. 

As  a  supplementary  insulation,  BH 
Extra  Flexible  fully  meets  Underwriters’ 
specifications.  Permanently  rounded,  it 
handles  easily -slips  on  quickly  and  is 
a  definite  time-saver  over  old-fashioned 
hand-wrapping  methods. 

BH  Extra  Flexible  Fiberglas  Sleeving  is 
one  of  a  family  of  electrical  insulations, 
each  designed  to  meet  particular  con¬ 
ditions  in  service.  Give  us  a  few  facts 
about  your  requirements  -  produa,  tem¬ 
peratures,  voltages  -  we  will  gladly  send 
free  samples  for  testing  purposes. 

Address  Dept.  E-4 

Bentley,  Harris  Manufacturing  Co. 

Conshohocken,  Pa. 


iou  can’t  afford  to  take  chances  on 
product  breakdown  and  loss  of  customer 
gtxxl-will  through  inferior  electrical  in¬ 
sulation.  Here’s  where  BH  Fiberglas  can 
help  you,  with  a  sleeving  or  tubing  for 
every  electrical  application. 

There’s  BH  Extra  Flexible  Fiberglas 
Sleeving  for  instance,  a  primary  insula¬ 
tion  for  low  voltages  where  heat  resist¬ 


'BH  Noa-Frvtng  Pibtrilu  8l««nnc«  w*  ■•<!#  bf  m  Htrrit  prottM  <U.  8.  P»t.  N«.  3393530).  “Plbtrtlu”  it  lUf.  TM  of  Owtni-Conil»g  Ffbergla*  Carp. 
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SixtMn  stiii  eoQ  nprinqa  lupport  and 
podUon  thU  hearr  tronamittlnq  triod* 
within  iU  wood  uhlppinq  iromo 


UCTS,  INC. 


or  MICHANICAL  A  fUCTKONIC  AIRCRAFT  fOUIRMINT 


12210  Ntbraiko  Av«nv«,  les  Anmftt  25,  Cofifornio 


/  Coaxial 
RF  Switching 
Problems 


TRAMSCO  will  take  it  from  here,., 

TRANSCO  not  only  produces  the  most 
complete  line  of  COAXIAL  RF 
SWITCHES  but  the  most  advanced 
designs  for  efficient  coaxial  RF  switching 
applications  at  radar  frequencies. 

All  these  units  have  motor-driven  actua¬ 
tors,  straight  end  instead  of  lossy  angle 
connectors.  They  are  precision  built  to 
.  stringent  military  specifications  for  the 

\  most  critical  applications  requiring  effi- 

\  cient  performance  under  extreme  temper- 

\  ature  and  shock  conditions. 

\  \  The  design  and  manufacture  of  coaxial 
\  \  RF  switches  and  associated  components 
.  \  \  for  both  military  and  civilian  require- 
\  \\  ments  has  been  one  of  the  specialties  of 
\  \\  TRANSCO  RRODUCTS  for  years.  Many 
\  \\  types  are  in  present  production  and  a 
\  yv  few  examples  are  illustrated. 

\  TRANSCO  works  far  ahead  on  design 

\ 'X  and  development.  So  if  you  have 
a  tough  coaxial  RF  switching 
problem . . .  TRANSCO  will  take 
it  from  HERE.  There  is  no 
equivalent  to  THAN  SCO 
jierformance. 


A  new  Brothure  and  complete  engineering  data  are  ovoifobU 


bomber  by  using  Remington  36T 
mobile  coolers.  These  are  trailer- 
mounted  air-conditioning  units  that 
can  be  moved  from  plane  to  plane. 
Air  with  a  cooling  power  of  39,000 
btu  per  hour  is  blown  into  the  plane 
through  a  flexible  25-foot  duct  that 
is  entirely  retractable  into  a  sch¬ 
norkel  atop  the  trailer.  Construc¬ 
tion  of  the  duct  is  much  like  that  of 
a  child’s  jack-in-the-box. 


Transmitter  Tube  Packaging 


Springs  and  chains  support  the  F- 
5918  high-frequency  triode  within 
a  wood  framework  devised  at  Fed¬ 
eral  Telephone  and  Radio  Corpora¬ 
tion’s  Clifton,  N.  J.  plant  to  pre¬ 
vent  damage  during  shipping.  Ply¬ 
wood  pieces  clamped  around  an 
anode  flange  provide  anchor  points 
for  the  supporting  chains.  Woven 
cotton  strips  limit  movement  of  the 
tube,  so  it  cannot  strike  the  sides 
of  the  container  when  dropped  from 
any  position.  In  shipping,  a  card¬ 
board  carton  is  slipped  over  the 
wood  framework. 


April,  1952  — ELECTRONICS 


development  and  low  cost 
production  of 
precision  rectifiers 

Even  while  expanding,  we  have  retained  the  basic  operating  character¬ 
istics  of  a  production  laboratory.  Our  manufacturing  operations  arc 
laboratory  methods  placed  on  a  volume  production  basis. 

This  means  that  your  regular  rectifier  requirements  are  not  simply 
manufactured.'  They  are  lab-controlled.  You  can  depend  on  Bradley 
rectifiers  to  perform  according  to  specifications,  not  just  in  a  majority 
of  cases  but  in  all  cases. 

And  being  a  production  laboratory,  we  have  the  ideal  facilities  for 
handling  special  rectifier  problems.  If  we  make  your  rectifier  in  our  , 
laboratory,  you  can  count  on  a  production  component  that  will  duplicate  I 
performance  in  every  respect.  Just  as  important,  you  can  be  sure  of  the 
lowest  possible  unit  cost  for  a  rectifier  of  this  type.  ; 

V  ACUU  M. PROCESSED  for  PERFORMANCE  AS  RATED  • 


Bradley 


SELENIUM  AND  COPPER 
OXIDE  RECTIFIERS 


SELF-GENERATING 
PHOTOELECTRIC  CELLS 
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BRADLEY  LABORATORIES,  INC.  i 

168  COLUMBUS  AVENUE  •  NEW  HAVEN  11,  CONNECTICUT  I 


SELENIUM  RECTIFIER  SR  114 
USED  AS  PRECISION  LIMITER 


Thif  h«rnMtically  Moltd 
r*ctNi«r  wos  d«v«lop«d  to 
r«strkt  current  flow  wrtK* 
in  critical  tpociliod  limitft. 
It  typifiof  Hio  loborotery 
typo  job  that  Erodloy 
can  produco  on  o  produc¬ 
tion  bosit.  Tostt  for  this 
roctifior  oro  critical  to  o 
hundrodtb  of  o  volt«  and 
mony  principal  voluot  oro 
froctions  of  o  volt. 
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NEW  PRODUCTS 


Edited  by  WILLIAM  P.  O'BRIEN 


Minioture  Tubes  And  Components  Still  in  Spotlight . . .  Insulating 
Materials  Find  Wider  Use  In  Ruggedization  Program  . . .  Industry 
Literature  Briefed  For  Busy  Engineers  (see  p  301) 


wide  range  of  inductance.  Made 
with  insulated  copper  wire,  the  coils 
have  a  rugged  molded  jacket  made 
of  a  mineral-filled  thermosetting 
compound  that  permits  use  under 
the  most  severe  service  conditions. 
The  coils,  made  in  types  101,  102 
and  104,  have  no  shorted  end  turns 
and  the  windings  are  soldered  to  the 
leads. 


Output  Power  Meter 

Daven  Co.,  191  Central  Ave., 
Newark,  N.  J.  Type  OP-961,  a  50- 
watt  output  power  meter  has  been 
especially  designed  to  read  power 
or  imi>edance  accurately  at  all  im¬ 
pedances  over  the  a-f  range.  With 
an  impedance  adjustable  over  a 
range  of  40  steps  from  2.5  ohms 
to  20,000  ohms,  the  instrument  will 
measure  50  w  in  .steps  of  0.1  mw. 
It  is  al.so  calibrated  to  measure 
decibels  from  -10  db  to  +47  db. 
Over  a  range  of  20  to  15,000  cycles 
the  readings  can  be  relied  upon 
within  2  percent.  This  may  be 
attributed  to  the  characteristics  of 
the  impedance-changing  network, 
which  remains  essentially  resi.stive 
at  audio  frequencies,  and  the 
meter-multiplier  network,  which 
has  a  constant  impedance  at  all 
frequencies. 


A-M/F-M  Tuner 

Altec  Lansing  Corp.,  9356  Santa 
Monica  Blvd.,  Beverly  Hills,  Calif. 
Model  303 A  a-m  f-m  tuner,  which 
includes  a  built-in  power  supply  and 
multistage  audio  circuit,  was  de¬ 
signed  for  u.se  in  home  music  sys¬ 
tems  but  is  also  adaptable  for  in¬ 
dustrial  and  broadcast  applications. 
The  a-m  section  is  a  superhetero¬ 
dyne  type,  designed  to  provide  a 
broad-band  fiat-top  curve.  The  f-m 
circuit  employs  two  ground  grid  r-f 
stages,  a  separate  oscillator  and 
triode  mixer  stage,  two  stages  of  i-f 
amplification  and  a  ratio  detector. 
The  cathode  follower  output  stage 
of  the  amplifier  enables  the  tuner  to 
be  connected  to  any  power  amplifier 
with  a  high-impedance  input.  Sep¬ 
aration  may  be  as  great  a.s  fifty  feet. 


Ferrite  Pulge  Transformer 

Polyphase  Instrument  Co.,  Bryn 
Mawr,  Pa.,  is  introducing  a  new 
line  of  pulse  transformers  taking 
advantage  of  the  high-frequency 
magnetic  qualities  of  ferrite  core 
materials.  Due  to  the  high  re¬ 
sistivity  of  ferrites,  eddy  currents 
are  almost  negligible  and  extremely 
short  rise  times  are  possible.  A 
l-tisec  blocking  oscillator  trans¬ 
former  built  to  MIL-T-27  speci¬ 
fications  is  illustrated.  Other  ferrite 
transformers  can  be  designed  and 
manufactured  to  customer  circuits 
or  specifications  for  application  as 
Jeiters  Electronics,  Inc.,  Dubois,  blocking  oscillator,  isolation,  im- 

Pa.,  is  manufacturing  a  new  series  pedance  matching,  line  driving,  and 

of  radio-frequency  choke  coils  fea-  wideband  input  and  output  trans- 
turing  smaller  size  and  extremely  formers. 


Industrial  Germanium 
Rectifiers 

General  Electric  Co.,  Schenectady 
5,  N.  Y.,  has  developed  a  line  of 
germanium  industrial  rectifiers  that 
can  operate  at  current  densities  up 
to  1,000  times  greater  than  existing 
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CK  5654 

th.  high  Gm  RF  p.i>tod. 

I  his  great,  new  plant  at  Quincy,  Mass.  — 
bringing  the  total  ReceivingTube  Division 
manufacturing  area  to  400,000  square  feet 
—  is  devoted  exclusively  to  the  produc* 
tion  of  Raytheon  quality  tubes.  It  is  now 
operating  full  blast  to  meet,  and  meet 
promptly,  the  tremendous  demand  for 
Raytheon  Reliable  Miniatures.* 

^{CRAYTHEON  WAS  THE  FIRST... 

to  develop  ARINC  Reliable  Tubes  and  produce 
them  in  quantity.  CK5654,  the  first  ARINC  type, 
was  initially  shipped  in  October  1947. 


Close  to  400  Raytheon  distributors  are  at  your  service  on  these  tubes. 
Application  information  is  yours  for  the  asking  from  Raytheon  at 
Newton,  Chicago,  Los  Angeles. 


RAYTHEON  MANUFACTURING  COMPANY 


CK  I 


tAYTHEoii' 
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Island,  N.  Y.,  has  available  two  new 
servo  amplifiers  featuring  a  her¬ 
metically-sealed,  oil-filled  packaging 
technique.  The  packaging  design 
provides  for  greater  heat  dissipa¬ 
tion  and  elimination  of  hot  spots, 
longer  tube  life,  greater  resistance 
to  vibration  and  shock,  and  a  great 
saving  in  space.  Designated  as 
types  SA104H  (illu.strated)  and 
SA112H,  they  supply  outputs  of  9 
w  at  115  V  and  3  w  at  30  v,  respec¬ 
tively.  Type  SA104H  was  primarily 
designed  for  use  in  high-perform¬ 
ance  servo  loops  and  incorporates  a 
derivative  control  network.  The 
SA112H  is  intended  for  use  in 
analog  computer  servo  loops  and  is 
designed  for  velocity  damping,  fur¬ 
nished  by  a  tachometer  generator. 
The  amplifiers  are  designed  as 
miniaturized,  plug-in  units,  in 
which  all  the  electronic  elements 
required  for  one  function  in  a  con¬ 
trol  system  are  packaged  together. 


copper-oxide  or  selenium  stacks. 
Models  being  produced  include  those 
in  single-phase,  half-wave  ratings 
of  12  v,  0.4  ampere;  21  v,  0.4  am¬ 
pere;  27  V,  0.4  ampere;  and  6  v,  6 
amperes.  They  are  designed  for 
power  conversion  in  intricate  com¬ 
puting  machines,  radar  devices,  and 
other  applications  where  size  and 
weight  requirements  are  at  a  pre¬ 
mium.  Operation  tests  at  the  rated 
voltage  over  a  5,000-hour  period 
indicate  no  change  in  forward  re¬ 
sistance  and  reverse  leakage. 


Terminal 

International  Resistance  Co., 
401  N.  Broad  St.,  Philadelphia  8, 
Pa.,  has  available  the  type  HS-1 
solder-seal  type  terminal  with  a 
molded  Polytrifluoromonochloroc- 
thylene  resin  insulating  the  solder 
seal  ring  from  the  center  terminal 
rod.  The  Kel-F  molded  body  is 
chemically  inert  to  organic  solvents, 
acids  and  fumes.  It  is  unaffected  by 
high  humidity,  has  zero  water  ab¬ 
sorption  and  high  resi.stance  to 
thermal  shock  (-70  to  -fl90  C). 
Overall  length  is  lA  in.;  dielectric 
strength,  5,000  v  (rms)  60  cps; 
corona  starting  voltage,  over  2,000 
V  (rms)  60  cps. 


Small  C-R  Tube 

V'ACUUM  Tube  Products,  506  South 
Cleveland  St.,  Oceanside,  Calif.  The 
large  tube  illustrated  is  the  stand¬ 
ard  5CP  type  of  c-r  tube.  The  small 
one  is  a  miniaturized  version  called 
the  V'TP  5ESP  type.  This  tube  is 
approximately  electrically  inter¬ 
changeable  and  is  excellent  for  such 
applications  as  miniature  radars  for 
airborne  use.  It  is  made  in  screens 
of  PI  through  the  company’s  re¬ 
cently  registered  P-19,  an  extremely 
long-persistence  orange  phosphor. 


Two-Gun  C-R  Tube 

Electronic  Tube  Corp.,  1200  E. 
Mermaid  Lane,  Philadelphia  19,  Pa. 
Type  52HAP7  two-gun  multipost 
accelerator  band  c-r  tube  is  similar 
to  RTMA  type  5SP7  except  for  be¬ 
ing  designed  for  operation  at  con¬ 
siderably  higher  accelerating  volt¬ 
ages.  A  maximum  of  25,000  v  d-c 
can  be  applied  to  the  final  post  ac¬ 
celerator  anode.  In  addition,  a  new 
type  aluminized  screen  permits 
greater  luminous  efficiency  in  tubes 
designed  to  operate  at  accelerating 
voltages  above  5,000  v.  Under  typi¬ 
cal  conditions  with  the  final  anode 
operating  at  10,000  v,  the  second 
anode  potential  maintained  at  2,000 
V  (with  the  interim  post  accelerator 
anodes  being  fed  from  a  series  of 
25-megohm  bleeder  sections)  the 
focusing  anode  potential  will  be  be¬ 
tween  362  and  695  v  with  control 
grid  cutoff  between  —30  and  —90  v. 


Gas  Switching  Tube 

General  Electric  Co.,  Schenec¬ 
tady,  N.Y.  Type  6038  small  broad¬ 
band  gas  switching  tube  that  re- 
.sembles  a  miniature  cigarette 
lighter  was  designed  for  viewing 
objects  at  clo.se  range  on  radar 
screens.  The  tube  acts  as  a  switch 
to  decouple  the  transmitter  from  a 
common  transmitting  and  receiving 
antenna  to  allow  the  antenna  to  re¬ 
ceive  the  return  signal  after  a  radar 
signal  has  been  transmitted.  It 
cuts  recovery  time  to  only  8  iisec 
at  a  power  of  50  kw,  with  a  pulse 


Servo  Amplifiers 

SERVO-MECHANISMS  iNC.,  Post  and 
Stewart  Aves.,  VV’estbury,  Long 
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Hi-Q  PIATIS  AND  MAT!  AUUMUIS 

Hi-Q  PUle  Capacitor*  can  be  produced  in 
«infle  and  multiple  unit*  in  an  unlimited 
range  of  capacitie*  up  to  guaranteed  mini¬ 
mum  value*  of  33,000  mmf  per  aquare  inch. 
The  number  of  capacitie*  on  a  multiple  unit 
i*  limited  only  bjr  the  K  of  the  material  and 
the  phyaical  aiie.  In  Hi-Q  Plate  Aaaemblie* 
(printM  circuit*)  the  number  of  combina¬ 
tion*  of  condenaor*  and  reaiator*  which  can 
be  incorporated  on  a  aingle  nnit  ia  virtually 
endleaa... again,  limited  only  by  tbe  K  of  the 
material  and  phyaical  aiae. 


a  regit’ 
I  I'red  tradrmarfc 


a,:QOVQK  rnRPORAU^ 


-  OlEAN,  NEW  rOAK,  U.S.A. 

Upwti«l.ltaaN..n*wTartlt7,n.T.  ■MteiaaMCar.R.V.  ■  la<aaa**iaM««ICaiiaMUA,aaBiM*a, 
iOatIA  AADAIfAt  740  laa*vill«  Ava.,  Naw  liafai*.  Ntaaa. 
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repetition  rate  of  1,000  pps,  and  a 
pulse  width  of  0.5  pisec,  at  9,300  me. 
The  tube  can  be  used  in  equipment 
having  a  maximum  transmitting 
power  of  100  kw. 


Parabolic  Antenna 

The  Workshop  Associates,  Divis¬ 
ion  OF  The  Gabriel  Co.,  135  Cres¬ 
cent  Road,  Needham  Heights  94, 
Mass.  Faced  with  the  requirement 
for  an  antenna  to  use  with  a  com¬ 
pletely  pressurized  sy.stem,  the  com¬ 
pany  has  redesigned  its  standard 
2,000-mc  models  to  maintain  a  pres¬ 
sure  of  8  to  10  lb  per  sq  in.  Solving 
the  problem  of  increased  radome 
density,  vswr  has  been  held  under 
1.25-to-l  for  the  dipole  style  feed. 
The  new  feed  is  designed  to  mate 
with  i  in.  Teflon  flexible  copper  air 
line,  having  0.045-in.  wall  and  Ji-ln. 
conductor.  However,  it  can  be 
simply  adapted  to  brass  line  where 
desirable. 


AND  SIGMA  SENSITIVE  REL 


An  electrical  relay  is  in  some  ways  like  an  amplifier  — a 
aroall  impulse  (to  its  electromagnet)  controls  a  large 
amount  of  power  (through  its  contacts). 

A  measure  of  sensitivity  for  any  electrical  relay  might  be 
the  smallest  amount  of  power  required  to  o|>erate  its 
switch.  Thus,  a  relay  that  o|>erates  at  .001  watt»  would  be 
considered  (ten  times)  more  sensitive  than  one  that  re* 
quires  .01  watts  for  operation. 

A  more  complete  comparison  of  sensitivity  in  relays  would 
consider  other  factors.  For  example,  two  relays  of  the 
same  size  and  weight  might  both  operate  on  .001  watts. 
Yet,  while  one  could  switch  a  load  of  only  10  watts,  the 
other  could  safely  and  effectively  switch  a  load  of  100 
watts.  Naturally,  the  latter  should  be  considered  as  having 
more  amplification  or  ''gain**. 

Other  factors  to  be  considered  in  such  a  comparison  might 
include  speed  of  response,  accurate  repeatability,  resist* 
ance  to  vibration. 

Sigma,  as  specialists  in  sensitive  relays,  limits  its  field  of 
relay  manufacture  to  relays  that  combine  with  sensitivity 
to  extremely  low  input  power  one  or  more  of  the  follow* 
I  ing  characteristics: 

•  POWEIt  GAIN  •  GOMPITING  GHARAGTERISTICS 
•  LOW  DISTORTION  (AS  IN  TEIJIIGRAPHIC  IMPULSES) 

^  •  MEASUREMENT  •  SMALL  SIZE  AND  WEIGHT 

You  may  have  a  problem  on  which  Sigma  could  help 
materially.  We  welcome  your  inquiry. 


Small  Ceramic  Capacitor 

Sprague  Electric  Co.,  North 
Adams,  Mass.  Use  of  the  type 
503C,  a  small  feedthrough  ceramic 
capacitor  for  filtering  leads  passing 
through  a  chassis,  paves  the  way  to 
marked  efficiencies  in  the  design  and 
production  of  tv  equipment.  For 
protection  against  humidity  the 
small  ceramic  disk  element  is  resin- 
sealed  in  a  recessed  cup  at  the  top 
of  the  metal  ferrule.  The  through 
lead  passes  through  a  hole  in  the 
center  of  the  dielectric  disk.  Thus 
there  is  equal  radial  distribution  to 
the  grounded  outer  shell  of  all  high 
frequencies  being  bypassed.  Rated 


SIGMA  INSTRUMENTS,  INC. 

PEARL  ST.,  SO.  BRAINTREE.  BOSTON  85.  MASS. 
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NEW,  Advanced  design  Oscilloscope... 


for  precise,  quantitative  studies  of  pulse 
waveforms,  transients  and  other  high  or 
tow  speed  electrical  phenomena 


Advances  in  elearonics  have  placed  greater 
demands  on  the  time,  frequency,  and 
amplitude  measuring  capabilities  of  labo¬ 
ratory  oscilloscopes.  LABORATORY  FOR 
ELECTRONICS,  INC.,  recognizing  the 

ever-increasing  requirements  of  the  rapidly  expanding  electronics 
industry,  and  using  specifications  set  forth  by  elearonic 
engineers,  has  developed  the  Model  401  oscilloscope  to  provide 
the  features  and  conveniences  required  in  a  medium  price 
general  purpose  instrument. 


43  LEON  STREET  boston  is,  mass. 


SPECIFICATIONS 


Y-Axis 

Deflection  Sensitivity — 15  millivolts 
pcak-to-p>eak/cm 

Frequency  Response — DC  to  1  Me 
Tran-sient  Response — Rise  Time— 
0.035  microseconds 
Signal  Dclay-0.25  microseconds 
Input  line  terminations — 52,  72,  or 
93  ohms,  or  no  termination,  for 
either  AC  or  DC  input 
Calibrating  Voltage — 60  cycle 
square  wave 

Input  Imp. — 1  megohm,  30  mmf. 


Sweep  Range — 0.01  sec/cm  to  0.1 
microseconds/cm 

Delay  Sweep  Range — 5-5000  micro¬ 
seconds  in  three  ranges — contin¬ 
uously  adjustable 

Triggers — Internal  or  External,  -|- 
and  — ,  or  60  cycles,  or  delayed 
trigger  outputs  are  available  at 
suitable  binding  posts. 

Built-in  trigger  generator  for  trig¬ 
gering  external  circuits  and 
sweeps. 


General 

Low  capacity  probe 
Functionally  colored  control  knobs 
conveniently  grouped 
Folding  stand  for  better  viewing 
Adjustable  scale  lighting 
Facilities  for  mounting  oscilloscofte 
cameras 

Dimensions  —  1 2  34  "  wide,  1 5"  high, 
19"  deep 
Weight  — 55  lbs. 

Price -$895.  F.O.  B.,  Boston 


Writt  for  full  color  booklet  with  complete  information. 


ELECTRONICS  — 4pril,  I9S2 


NEW  PRODUCTS 


(COfltiflUCd) 


^VJtTON  COHTh 


COSTS  »H 


^•'ERYTHING 


ever  built  'WTO 


15,000  tpj 


’Advanced  Series  400-A 


Bulletin  A-21  i 


at  500  V  d-c,  capacitance  values  of 
the  units  range  up  to  100  uuf. 


Redwood  City.  California 


I  Rectifier  Protection 


FenwaL,  Inc.,  Ashland,  Mass. 
Thermostat  control  on  high-current 
.selenium  rectifier  stacks  is  accom¬ 
plished  by  building-in  special  ther- 
mosvvitch  units  that  turn  off  main 
[  power  before  chance  overheating 
1  can  destroy  the  selenium  layer  on 
I  the  rectifier  plates  that  compose  the 
I  stack.  The  thermal  switch  circled  at 
,  right  is  used  to  sound  visual  and 
'  audible  alarms. 


Selenium  Rwtifiers 

International  Rectifier  Core., 
1521  E.  (irand  Ave.,  El  Segundo, 
Calif.,  announces  a  new  line  of 
hermetically  sealed  selenium  recti¬ 
fiers  in  metal  cases  filled  with  inert 
gas  and  provided  with  standard 
'  tube  terminals  to  fit  standard 
sockets.  All  standard  tube  mount¬ 
ings  are  available.  The  unit  illus¬ 
trated,  No.  W15CM,  is  rated  at  390 
V  rms  input;  550  v  peak  inverse; 
I  120  ma,  160  v  d-c  output  at  35 
'  C  ambient.  Half-wave  and  bridge 
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Sylvania’s  full  line  of  high  qualily  socko,,  meets  rigid  mililary  and  dvilian 


requirements 


Socket 

(Shield  Base  Type) 

produces 

nd  9-Pm  miniature  sockets.  These 
Jem  LowLoss  Phenol, 

•lylliiun  Copper  Silver  Plated  con 

and  center  shield  Ub“e' 
>ed  after  complete  assembly 


1 .  7.Pin  Miniature  Socket  (Bottom  o 

Fo.regoWromnrnd^-^f'grS^U; 


Warren, 
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MACK  « 
)«4Kk  Ti 

v»ltt«  f 


molded  One  of 

the  original  pIattr(*fflo»^s,  ^^Bck  exper¬ 
ience  dates  back  over  three  decades,  to 
the  beginning  of  the  industry.  From 
design  to  final  inspection.  Mack  manu¬ 
facturing  methods  —  keyed  to  the  elec¬ 
tronic  industry  —  give  assurance  that  each 
part  is  electrically  and  mechanically  cor¬ 
rect.  Complete  service  from  blueprint  to 
finish  features  deliveries  to  meet  your 
assembly  line  schedules.  Inquiries  will 
receive  prompt  attention;  address  Mack 
Molding  Company,  Inc.,  Wayire,  N.  J. 


MOLDED 

EXCELLENCE 

OVER  30  YEARS  OF 
MOLDING  SERVICE  TO  INDUSTRY 


PROM  3  COMPUTE  PLANTS 


•WAYNE,  NEW  JERSEY 


I  ©ARLINGTON,  VERMONT 


Precision  Gear  Trains 

Bowmar  Instrument  Corp.,  4214 
Leo  Road,  Fort  Wayne.  Ind.,  an¬ 
nounces  a  new  line  of  precision  gear 
trains  for  instrument  applications. 
They  are  available  in  ratios  up  to 
15,000  to  1  in  the  same  general  case 
dimensions.  Shaft  height  from  the 
mounting  surface  and  shaft  di¬ 
ameter  are  standard  for  use 
with  conventional  laboratory  servo¬ 
mechanisms  breadboards  and  com¬ 
ponents.  Precision  hobbed  gear.s 
and  bearings  are  used  exclusively 
with  the  result  that  maximum 
efficiency,  uniform  toniue  and  ab¬ 
solute  minimum  backlash  are  ob- 
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circuits  are  also  available.  Write 
the  company  for  engineering  and 
application  data. 


Tiny  Power  Resistors 

Dale  Products,  Inc.,  Columbus, 
Nebraska,  has  available  miniature 
PO''’ci‘"i‘esistors  in  two,  five  and  ten- 
.  watt  sizes.  They  offer  completely 
welded  construction  from  terminal 
to  terminal  for  trouble-free  per- 
formance.  A  special  silicone  ma- 
W'  terial  seals  the  resistance  element 
Z\  making  it  impervious  to  moisture. 
Standard  tolerance  is  1  percent  but 
tolerances  as  high  as  0.05  percent 
can  be  furnished  if  necessary. 
Temperature  coefficient  is  practi- 
■  J'-i'l  cally  flat.  Resistance  shift  is  less 
than  0.00002  percent  per  deg  C. 
Illustrated  price  sheets  are  avail- 
K-  able  on  request. 
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tained.  Mounting  faces  may  be 
made  to  hanger  all  common  servo 
motors,  synchros,  potentiometers 
and  other  electro-mechanical  com¬ 
ponents. 


If  SO,  you’ll  be  well  repaid  by  getting  the 
facts  on  a  special  group  of  Pure  Ferric 
Oxides,  developed  by  Williams  and  manu¬ 
factured  especially  for  this  purpose. 


Selenium  Rectifiers 

International  Resistance  Co.. 
401  N.  Broad  St.,  Philadelphia  8, 
Pa.,  has  introduced  its  hermetically 
sealed  selenium  rectifiers  with  cell 
sizes  as  small  as  0.060  in.  diameter. 
Known  as  the  Microstak  line,  these 
miniature  units  are  available  in  a 
wide  range  of  current  and  voltage 
ratings.  Illustrated  is  the  36  v  to 
4,500  V  peak  inverse  rating  unit. 
Actual  measurement  of  the  4,500-v 
unit  is  2i  in.  long  x  A  in.  diam¬ 
eter.  Technical  data  bulletin  SR-1 
is  available  from  the  manufac¬ 
turer. 


Williams  Ferric  Oxides  analyze  better  than 
99%  FejOs.  They  contain  a  minimum  of 
impurities.  They  are  available  in  a  broad 
range  of  particle  sizes  and  shapes.  Among 
them,  we’re  certain  you’ll  find  one  that’s 
"just  right”  for  your  requirements.  The 
proper  application  of  Ferric  Oxides  to  the 
manufacture  of  Ferrites  is  our  specialty.  So 
write  today,  stating  your  requirements. 
We’ll  gladly  send  samples  for  test.  Chances 
are  good  that  our  Ferric  Oxide  "Know 
How”  can  save  you  considerable  time  and 
money.  Address  Department  25,  C.  K. 
Williams  &  Co.,  Easton,  Pennsylvania. 


COLORS  g.  PIGMENTS 


Toroidal  Loading  Inductors 

Lenkurt  Electric  Co.,  1105 
County  Road,  San  Carlos,  Calif. 
Impedance  matching  between  open 


Eastan,  Pa.  •  East  St.  Louis,  III.  •  Emeryville,  Cal. 
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STANDARD 
SEALED  LEADS 


'^Follovtrae  lead  of  Americ^’t  major  electrof^^T^^ 
^  manufacturers—  make  fiectrical  Industriea<^ 
^  your  ooe  of  si^pply  for  all  henn«ticaUy 

||r;:^eled  terminal  you’ll  benefit  by  ^ 

faster  datiregrUowar  coat,  and  superior 
^  perfomffnee.  E-I  o0ers  over  50  standenlized 
of  sealed  leads  and  Aehiplelieadfrs  capable  \ 
i^oat  requirements  with  masi^inoduction  % 
economy.  Cvery  E-l^m^ffefit  4  ^s^hed  by.ovec^ 


STANDARD 
MULTIPLE  HEADERS 


CUSTOM  SEALS 
TO  SPECIFICATIONS 


Mad«  of  hard  gtasi  prtformtd  with 
microscopic  oir  cushioning.  Annooltd 
to  ossuro  obsoluto  froodom  from 
thtrmol  strains,  prtcision  fobricotod 
to  closo  tokroncos. 


Vocuum  tight  htodors  with  cushioned 
gloss  proforms,  complotoly  stroin 
froe,  tin  dippod  and  silicon*  trootod 
in  any  optionol  footuros  including 
CRT  closures. 


Spociol  typos  ovoilobio  for  oil  oppli- 
cotions.  Suomit  rougn  skoicnos  ilius* 
troting  fcur  problom  —  rocommondo* 
tion  will  bo  rnodo  promptly.  RIooso 
montion  quontitios  roquirod. 


iNGINitRS  AND  CIRCUIT  DESIGNERS  f 


Write  for  these  data  sheets  —  Bulletin  949  containing 
complete  information  on  standard  sealed  leads;  Bulle¬ 
tin  950  with  detailed  engineering  data  on  standard  mul¬ 
tiple  headers;  Bulletin  951  describing  octal  style  plug-in 


headers  representing  an  entirely  new  principle  of 
hermetic  sealing;  Bulletin  952  discussing  end  seals 
and  covers  for  capacitors,  condensers,  and  transformers. 
Estimates  supplied  without  obligation. 


TEMPERATURE  CYCLING 


HUMIDITY  CYCLING 


S^oncor  Bnginmmring 
Lohoratori^i  hov*  cotnpi9t9 
Equipment  for  making  thoto  Tattt. 


NtW  PRODUCTS  (coii*i«««d) 

wire  lines  and  cables  used  in  carrier 
communication  may  be  achieved 
through  the  use  of  newly  available 
toroidal  loading  coils.  Coils  are 
wound  on  high-stability  iron- 
powder  toroidal  cores.  Applicable 
to  circuits  using  carrier  frequencies 
of  3  to  35  kc,  these  coils  in  par¬ 
ticular  combinations  form  a  tuned 
loading  system  that  provides  a 
substantially  flat  nonreactive  im¬ 
pedance  characteristic  throughout 
mo.st  of  the  range.  Three  different 
basic  coils  are  available  with  in¬ 
ductances  of  4.3,  2.6  and  4.1  milli¬ 
henries.  Inductance  of  the  coils  is 
held  within  0.02  mh  of  nominal 
value  while  the  two  windings  on 
each  coil  are  balanced  to  0.1  per¬ 
cent  of  inductance  value  from  200 
cps  to  35  kc.  Maximum  resistance 
unbalance  is  0.03  ohm,  current 
rating  is  300  ma,  and  insulation 
between  the  windings  withstands 
3,500  volts  rms. 


exposure 

,mo»t»ohv 


.  •XOPtHtY  AM. 


Step  One  1—15  minutes  at  1 85°  F  (85°C). 

Step  Two  2 — 15  minutes  at  room 
temperature. 

Step  Three  3 — 15  minutes  at -67°F(-55°C). 

Step  Four  4 — 15  minutes  at  room 
temperature. 

Step  Five  5—15  minutes  in  saturated 
salt  bath. 


OViN 


These  steps  are  repeated  for  five  consecutive 
cycles  and  the  unit  is  then  subjected  to  a 
dielectric  strength  test  at  100%  of  the  speci¬ 
fied  voltage  for  five  (5)  seconds  and  the 
insulation  resistance  checked. 


COLD  CHAMIER 


90195V. 


*At  tho  om/  of  otiy 
5  cycloi  tho  yoit  is 
romo¥od  from  fho 
hymidity  ehamkor 
end  sybioctod,  for 
15  mioyfos,  to 
simpto  hormomic 
motiorn  of  0.03'^ 
oropfitydof  wiffc 
froqyomcy  varying 
ynifort^y  from  JO 
to  55  CPS  ond  r«< 
fvrn  fo  JO  CPS  la 
oaa  nw'avfa. 


•NITIAUDBYING 


24^HOUR5 


(VIBRATION 


Radioactive-Sample  Changer 

El-Tronics,  Inc.,  2647  N.  Howard 
St.,  Philadelphia,  Pa.,  has  an¬ 
nounced  model  LSC  shielded  radio¬ 
active  sample  changes  for  use  in 
radiology  departments  of  hospitals, 
physical  and  chemical  research 
laboratories  and  graduate  schools. 
A  sliding  sample  drawer  contains 
two  inches  of  lead  at  front  and 
rear  of  the  sample,  so  that  when 
the  sample  is  placed,  actually  two 
inches  of  lead  completely  enclose  it, 
as  well  as  a  two-in.  lead  shield 
around  the  Geiger  tube.  To  facili¬ 
tate  decontamination  and  prevent 
back-scattering  the  slide  is  made 
of  aluminum.  Four  slide  positions 
offer  fast  counting  of  large  num¬ 
bers  of  radioactive  samples,  which 


HOURS 


0  4  8  12  16  20  24 

h-  REPEATED  FOR  10  CONSECUTIVE  CYCLES - 


3578  ELSTON  AVENUE  •  CHICAGO  18,  ILLINOIS 
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Sotring  o  dynomict  probhm  with  flip  ioping  Compuff;  otcUlotcopp  of  rigkf  sAoirt  rtw/f. 


What’s  it  like  to  be  a  Boeing  engineer? 


Boeing  engineers  enjoy  many  ad¬ 
vantages  —  among  them  the  finest  re¬ 
search  facilities  in  the  industry.  These 
include  such  advanced  aids  as  the 
Boeing-designed,  Boeing-huilt  Elec¬ 
tronic  Analog  Computer  shown  above. 

This  is  part  of  the  stimulating  back 
ground  that  helps  Boeing  men  main- 
I  tain  the  leadership  and  prestige  of  an 
Engineering  Di\'ision  that’s  been  grow¬ 
ing  steadily  for  35  years. 

If  you  measure  up  to  Boeing  stand 
ards,  you  can  share  that  prestige.  And 
you’ll  work  with  renowned  engineers 
on  such  vital  projects  as  guided 


missiles,  the  still<lassified  B-52,  the 
record-shattering  six-jet  B-47,  and 
other  outstanding  developments. 

There  are  exrellent  opportaiiiliea, 
riithl  now,  for  experienred  anti  jnnior 
engineern  for  airerafi 

•  DESIGN  •  RESEARCH 

•  DEVELOPMENT  •  PRODUCTION 

•  TOOLING 

aim  for  ••erso-nirehaniitm  anti  elee- 
Ironim  ciesigner*  and  anaKslii  and  for 
ph  vsirixls  and  mathemalirians  with 
advanced  degrees. 

You  can  work  in  Seattle,  in  the 
Pacific  Northwest,  or  in  Wichita,  Kan¬ 
sas.  You  will  receive  a  generous  mov¬ 
ing  and  travel  expense  allowance.  And 


as  a  Boeing  engineer,  you’ll  enjoy  pay 
that  is  gtxxl  and  grows  with  you. 

You’ll  be  proud  to  say,  ‘‘I'm  a  Boeing 
engineer!” 

Wrif«  today  fe  fho  addrou  hotaw,  or  uto 
fho  convonionf  coupon. 


JOHN  C.  SANDERS,  Stifl  EaptM— PiommI 
Dopt.  H-4 

iMMt  CMipaiy.  SuMt  H  W»h. 

Enqinoorin^  opportunitiot  tocinq  Intorv 
•st  m«.  s*nd  m«  furthor  informotion. 

Nome 

Addrtti  .  . . 

City  ond  Sfofc . 
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NEW  PRODUCTS 


(cofitiniMd) 


may  be  inserted  on  planchets,  filter 
paper  on  rings  or  disks,  and  ashing 
dishes.  Price  is  |225  fob,  Phila- 


2  KW 

VACUUM  TUBE 
BOMBARDER 


Bench  Power  Supply 

INDUSTRI.AL  RECTIFIER  Co.,  120 
Cedar  St.,  New  York  6,  N.  Y.,  has 
announced  the  model  1028  bench 
power  supply  for  laboratory  and 
production  use.  Continuously  vari¬ 
able  from  0  to  28  V  d-c,  it  is  rated 
for  10  amperes  continuous  duty. 
Other  models  can  be  supplied  to 
order.  These  power  supplies  fea¬ 
ture  custom-built  selenium  stacks 
individually  te.-sted  for  jieak  per¬ 
formance. 


rmetically 

Sealed 

insformers 


Never  before  a  volue  like  this  new  2-KW 
bench  model  "Bombarder"  or  high  fre¬ 
quency  induction  heater  ...  for  saving 
time  and  money  in  surface  hardening, 
brazing,  soldering,  onnealing  and  many 
other  heat  treating  operations. 

Simple  .  .  .  Easy  to  Operate  .  .  . 
Economical  Standardization  of 
Unit  Makes  This  New  Low  Price 
Possible. 

This  compact  induction  heater  saves 
space,  yet  performs  with  high  efficiency. 
Operates  from  220-volt  line.  Complete 
with  foot  switch  and  one  heating  coil 
mode  to  customer's  requirements.  Send 
samples  of  work  wanted.  We  will  od- 
vise  time  cycle  required  for  your  par¬ 
ticular  job.  Cost,  complete,  only  $650. 
Immediate  delivery  from  stock. 

Scientific  Electric  Electronic  Heaters  are 
made  in  the  following  ranges  of  Power: 
1  2-3'i-5-7',4-10-12’A-l  5-18-25-40  60- 
80  100  250KW. 


Air€raH 


If  size,  weight,  perform¬ 
ance,  or  quality  production 
have  any  bearing  on  your 
Transformer  requirements, 
it  will  pay  you  to  specify 
GOSLIN,  where  these  fea¬ 
tures  plus  high  rating  come 
to  terms  with  better  per¬ 
formance  at  lower  cost. 

GOSLIN  Hermetically 
Sealed  Transformers  are 
available  in  all  standard 
sizes,  they  are  designed  and 
built  to  meet  the  most  strin¬ 
gent  specifications. 

Ounce  for  ounce.  GOS¬ 
LIN  Transformers  provide 
greater  output  performance 
than  any  comparable  unit. 

GOSLIN  has  the  most 
modern  production  facilities 
and  skilled  engineers  who 
have  specialized  for  years  in 
the  design  and  development 
of  all  types  of  Transformers 
for  aircraft  application. 

Write  for  complete  engi¬ 
neering  data  and  counsel. 


Tape  Recorder 

Ampex  Electric  Corp.,  Redwood 
City,  Calif.,  has  announced  the 
model  400-A  tape  recorder  for  audio 
recording.  It  offers  push-button 
operation  in  a  tape  recorder  record¬ 
ing  up  to  15,000  cps  at  a  tape  speed 
of  7i  in.  per  sec.  It  has  a  frequency 
response  down  no  more  than  4  db 
at  30  and  15,000  cps  at  7i-ips  tape 
speed.  At  the  15-ips  speed  the 
response  is  ±2  db,  50  to  15,000  cps. 
Noise  level  is  55  db  below  the  2 
percent  total  harmonic  distortion 
level.  Wow  and  flutter  are  less  than 


Division  of 


ELECTJtIC 


TURING  CO. 

corporation 

DesignyrsJVid  Mirnufacturers 
of  Electro-'Magnetic  Components 

2921  WEST  OLIVE  ST.,  BURBANK,  CALIFORNIA 


"S”  CORRUGATED  QUENCHED  GAP  GO. 

107  Monroe  St.,  Garfield,  N.  J. 
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NOISE! 

WE  DEFY  ANYONE  TO  DETECT  ANY  DIFFERENCE  IN  NOISE  LEVE  BETWEEN 
AN  AMP  SOLDERLESS  CONNECTION  AND  A  PERFECT  SOLDERED  lOINT! 


AMP  pracision  tooU  pioduc*  th«s« 
uniioxm  quality  coimactions  at  pio- 
duetion  lataa  up  to  4,000  toimina* 
tiona  par  hour  I 


Diuring  r*c«nt  years  this*  labota- 
toriss,  employing  DIFFERENT  test 
methods  and  the  finest  equipment 
yet  developed,  aqree:  THERE  IS  NO 
MEASURABLE  NOISE  IN  THESE  AMP 
SOLDERLESS  CONNECTIONS! 


TEST#1  AT  MASSACHUSETTS 
INSTITUTE  OF  TECHNOLOGY 

AMP  tormina!  connactiona  (which  had  boon 
aubjactad  to  aalt  apray)  waro  placod  in  aariaa 
with  tha  input  o!  a  high  gain,  wido  band 
paaa  amplifiar  (originaI!y  davolopad  for 
chocking  thermal  noiaa  in  R.F.  input  circuita). 
Dr.  Wiaanor'a  raaulta,  aftor  taating  AMP  tor- 
minala,  aubatantiata  “tha  unlikalihood  that 
matal-to-matal  contact  aa  it  axiata  in  crimpad 
aoldarloaa  connactiona  would  ba  axpactad  to 
doTolop  noiaa” 


TEST  #2  AT  AN 
ARMED  FORCES  TEST  LAB 


Since  a  terminal  haa  but  a  few  milliohma 
raaiatanco,  thia  teat  required  a  apacial  trana- 
former  to  match  thia  low  impadanco  to  tha 
input  of  tha  amplifiar,  aanaitiaa  to  larala  of 
0.2  micro  aolt.  60  AMP  aoldarlaaa  tarminala 
crimpad  to  abort  langtha  of  wire  in  aariaa,  a 
aimilar  number  of  carefully  aoldorad  jointa, 
and  a  aingla  piece  of  aolid  wire  of  aquiaalont 
R,  ware  compared. 

No  noiaa  diffaronca  waa  datactabla  batwaon 
any  of  tha  three. 


TEST  #3  AT  A 

PROBSINENT  UNIVERSITY  LAB 

7,000  AMP  aoldarlaaa  connactora  were 
crimpad  to  abort  langtha  of  wire  in  aariaa 
making  a  chain  of  tarminala  340  faat  long 
(aaa  illuatration).  After  aging  for  two  yaara  in 
an  unfaaorabla  atmoaphara  thaaa  14,000 
connactiona  in  aariaa  ware  taatad  at  radio 
frequanciaa  up  to  20  magacyclaa. 

AGAIN  — Noiaa  maoauramenta  ware  down 
to  thermal  magnitude. 


(Copies  o/  all  teat  results  available 
on  request  to  our  ELECTRONIC 
DIVISION.) 


CHECK  THESE  RESULTS  YOURSELF!  Use  the 
Appropriate  AMP  Connection  In  ANT  Cirenit,  Be 
It  Low  or  High  Level,  DC  or  High  Freqnency! 


i 

t 

\ 

I 

I 

! 

I 

i 


AIRCRAFT-MARINE  PRODUCTS,  INC. 

10  Poiton  Street  Harrisburg,  Pa. 

AMP  Trade-Mark  Beg.  VS.  Pat.  Otf. 
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base  . . .  Compact,  li( 
Circuits  available:  £ 


iiisive 
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for  better  marking  use 

FOR  MARKING  PRODU 
PARTS,  PACKAGES,  TA 


THI  MARKIM  MnHOD 

Markem  macbiDM,  types,  and  inks  ocMistitute 
a  betttf  method  for  marking  iht  products  of 
industry.  Markem  equipment  is  engineered  to 
solve  special  marking  problems.  Behind  the 
Markem  method  lies  nearly  half  a  century  of 
marking  experience  which  may  be  applied  to 
your  marking  problem. 

MAKKIM  MAIKINO  MACHINtS 

There  is  a  Markon  marking  machine  for  prae- 
tioally  evtfy  marking  purpose  ~  for  direct 
wusrkini  ot  product  packages,  {woducts,  and 
Iffoduct  parts  —  for  imprintini  labels,  tags, 
tapes,  and  special  gummed,  pressure-sensitive 


FOR  MARKING  PRODUCTS, 
PARTS,  PACKAGES,  TAPES, 
TAGS,  LABELS  —  PLAT,  CUR. 
VED,  IRREGULAR  SURFACES 


or  beat-seal  backed  material,  or  for  producing 
compleU  iabels.  Makes  up  to  many  thousand 
durable  imprints  per  hour  cm  almost  any  kind 
of  material.  No  special  skill  needed  to  operate. 
I^egend  and  odor  imprint  quickly  and  easily 
changed. 

AUKi  rout  MAtK  WITH  MAtKIM 

\^etber  you  nmke  saws  or  sox,  spark  plugs  or 
shoes,  TV  tubes  or  tachcmieters,  drugs  or  band 
grenades  —  whatever  your  marking  problem  ~ 
find  out  bow  easily  and  eoonomioally  the 
Markem  method  can  handle  it.  Just  send  a 
sample  of  the  item  to  be  marked  and  details  of 
your  needs  to  Markem  Machine  Company, 
Keene  fi,  New  Hampshire. 


fS/AeC£’  /S/// 


PROVIDE  DELAYS  RANGING 
-B  FROM  I  TO  120-SECONDS 

Features:  —  Compensated  for  ombient  tempera- 
tiue  changes  from  — to  110*  F  . . .  Hermetically 
sealed;  not  affected  by  altitude,  moisture  or  other 


SPST  Normally  Closed. 
PROBLEM?  Send  for  "Special  Pzoblem  Sheet" 


^  'lEI  VOLTACCOriW  IWITH  AMMRlTI  AtHpOlitO 

1^  lATTm  4  CSABCW'  VOLTAOtVAKO  PPnfTT  ATOPQ 

•— *  VAWtiAJVsoi.  lostt  n£.VjrUl*/ilt./nD 

511%  I 

cheapest,  and  most  compact  method  of  obtaining 
current  or  voltage  regulation . . .  For  currents  of  .060 
to  6  Amps. . . .  Hermetically  sealed;  not  affected  by 
cdtitude,  ambient  temperature,  hu^dity., 

Write  for  4-page  lUuMtiated  Bulletin. 


MmPIKITS  CO  .Inc.  561  Broadway,  New  York  17  ,  N  Y. 

In  Canada  Atlas-  Fadio  Co/p.  Ltd  560  fCing  St  .  W.  Toronto 


0.2  percent  at  15  ips  and  less  than 
0.25  percent  at  7i  ips. 


Metal-Clad  Laminates 

The  Richardson  Co.,  2765  Lake 
St.,  Melrose  Park,  111.  Two  well- 
known  grades  of  Insurok  laminated 
phenolic — T-725  and  T-812 — are 
now  being  offered  as  coppier-clad 
and  aluminum-clad  sheets.  These 
metal-clad  laminates  can  be  printed 
and  etched  to  produce  printed  cir¬ 
cuits  for  use  in  radio,  tv  and  many 
other  electrical  assemblies.  The 
metal  foil  is  bonded  to  the  laminate 
under  heat  and  pressure  and  pro¬ 
vides  unusually  high  bond  strength 
for  this  class  of  material.  Sheets 
are  available  in  36  in.  X  42  in. 
sizes,  in  thicknesses  from  *  in.  to 
A  in.  inclusive.  Nominal  thick¬ 
nesses  of  metal  foils  available  from 
stock  are  IJ  and  3  mils.  Sheets 
can  be  furnished  with  metal  cover¬ 
ing  on  one  side  or  both  sides. 


Directional  Antennas 

Ward  Products  Corp.,  Division  of 
The  Gabriel  Co.,  1523  E.  45th  St., 
Cleveland  3,  Ohio.  High  gain  and 
rugged  construction  are  features  of 
two  new  directional  antennas  for 
the  450  to  470-mc  band.  Model 
SPP-161,  illustrated,  is  a  12-ele¬ 
ment  Yagi  type  with  a  gain  of  11 
db.  It  is  vertically  polarized  for 
commercial  communications,  (with 
provision  for  horizontal  polariza¬ 
tion  where  necessary),  matches  52 
ohms  with  vswr  of  less  than  2  to 
1,  and  can  handle  up  to  250  w  of 
power.  Model  SPP-172  is  a  24- 
element  Yagi  of  similar  construc¬ 
tion,  with  a  forward  gain  of  14.5 
db.  They  are  designed  for  point- 
to-point  communications  in  the 
broadcasting,  railroad,  petroleum- 


m  PRECISION 
IN  YARDS 


A  high'precision  time-measnring  device  designed  for  general- 
purpose  functions  in  laboratory  work. 

The  calibrated  sweep  delay  of  the  Type  2S6-D  will  measure 
time  intervals  up  to  1000  microseconds  with  an  accuracy  of 
±0.1%  of  the  full  scale  ranges  of  100  M-secs.  or  1000  M-secs. 
A  movable  marker  indicates  the  portion  of  the  sweep  which 
is  expanded  on  shorter  delayed  sweeps.  Delayed  sweeps  are 
of  4-,  10-,  and  SS-microsecond  durations.  Undelayed  sweeps 
are  available  in  six  ranges  from  4-  to  4500-microseconds. 

Response  of  the  video  amplifier  is  within  ±  1  db  at  20  cps; 
down  less  than  3  db  at  8  me,  no  more  than  6  db  at  11  me. 


Electrically  similar  to  the  Type  256-D.  Calibrations  in  yards 
instead  of  microseconds.  Designed  especially  as  test  equip¬ 
ment  for  electronic  ranging  systems,  or  as  an  accessory  unit 
for  radar  systems. 

Provides  undelayed  sweeps  of  800,  2000,  4000,  20,000  and 
200,000  yards  in  addition  to  a  4500-microsecond  sweep. 
Delayed  sweeps  of  800,  2000  and  4000  yards  may  also  be 
selected. 


I  Sensitivity  is  0.7  peak-to-peak  volt  per  inch.  Pulse  response 
is  such  that  a  rise  time  of  0.01  microsecond  will  be  repro¬ 
duced  as  a  rise  time  of  0.04  microsecond  or  less. 
Crystal-controlled  timing  markers  calibrate  the  delay  cir¬ 
cuits.  Delayed  and  undelayed  sweeps  may  be  started  by 
external  trigger  pulses  of  either  polarity  or  by  built-in  trigger 
generator  providing  1  microsecond  pulses  of  either  polarity, 
having  a  rise  time  of  0.3  microsecond  and  amplitude  greater 
than  100  volts.  Trigger  repetition  rates  up  to  2000  P.  P.  S. 
are  available. 


Instrument  Division,  ALLEN  I.  DU  MONT  LAIORATORIES,  Inc..  1  500  Main  Ave.,  Clifton.  N.J. 
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For  use  in  appliances,  such  as  radio  re¬ 
ceiving  equipment,  exposed  to  temperatures 
not  exceeding  105  C  (or  90  C  with  cotton  or 
rayon  braid). 

Sizes  16  to  26  AWG  inclusive,  any  desired 
color. 


Full  construction  and 
other  details  are  yours 
on  request. 


Manufacturers  of  Thermoplastic  Insulated  Wire,  Cables  and  Cord  Sets  to 
Commercial  and  Government  Specifications 


CORNER  OF  COMMERCIAL  ST.,  WORCESTER,  MASS 


PHALO 


TV  Coupler 

Technical  Appliance  Corp.,  Sher¬ 
burne,  N.  Y.,  has  available  a  master 
tv  antenna  system  coupler  for  use 
in  conduit  installations  in  new-con- 
struction  work.  It  is  designed  to 
fill  the  need  for  a  tap-off  device 
alonK  the  main  transmission  lines 
housed  in  conduits.  The  Tacoplex 
Catalog  1582,  as  a  tap-off  device, 
provides  the  necessary  isolation  be¬ 
tween  receivers  and  at  the  same 
time  provides  proper  attenuation 
to  maintain  a  constant  level  of  sig¬ 
nal  strength  throughout  the  .system. 
By  means  of  three  resistors  wired 
in  parallel  the  proper  attenuation  is 
obtained  by  clipping  out  one  or  two 
of  the  resistors.  Complete  instruc¬ 
tions  accompany  the  unit. 


Improved  Tube  Types 

Amperex  Electronic  Corp.,  25 
Washington  St.,  Brooklyn  1,  N.Y., 
announces  availability  of  two  new 
tube  types,  6155  and  6156,  which 
are  improved  versions  of  the  types 
4D21  and  5D22  respectively.  Al¬ 
though  they  fit  into  the  same 
sockets  and  are  completely  inter¬ 
changeable  with  the  latter  types, 
considerable  improvement  has  been 
made  on  the  external  tube  struc- 
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External  Phasing 
Potentiometer^ 


Exclusives 
in  the 
coming 
(Mid-June) 
electronics 

BUYERS’ 

Aiimr 


TIm  MW  C-300  high  prccition  pol«ntioin*t*r  has  boan 
•nglnMrod  and  dasigMd  by  DaJur-Amtco  to  fulfill 
Hm  axocting  raquiramants  of  contomperary  instrw* 
mant,  computor  and  similar  olactronic  oquipmont. 

Dasignars  ora  In- 
vllod  to  submit  thoir 
applications  to 
IMur  onginoors  for 
rocommondatlons 
and  suggosHons. 


index  to  ELECTRONICS,  1.2"  Diameter 


1940-1949  inclusive 


•  extensive  trade  name 


listings 

geographical  listings 


of  distributors 


•  simple  telephone  book 
type  product  listings 


•  4  Watts  Fully 
Enclosed 

•  10  to  200,000  Ohms 
Accuracy  up  to  1  % 

•  Linearity  up  to  0.3% 

•  Non  Linear  Windings 

•  360°  (Continuous) 
AAechanical  Rotation 

e  320°  Electrical 
Rotation 

•  Taps  as  Required 

•  High  Resolution 
1,000,000  Cycles 
Operational  Life 


•  Precious  Metal 
Contacts 

•  Low  Torque  1  oz.  inch 

•  Centerless  Ground 
Stainless  Steel  Shafts 

•  Ball  Bearings  to 
Special  Order 

•  Single  or  Ganged 
Units 

•  Servo  Type  AAounting 
or  Single  Hole 
Threaded  Bushing 

•  Numerous  Shaft 
Designs 

FOR  BULLiTIN  lOO-l 


AMSCO  CORPORATION 

45-01  NORTHERN  BOULEVARD  L.  (  C  1  NY 


ELECTRONICS  — 4pfi7,  1952 


27S 


(cMiHfiutd) 


NEW  PRODUCTS 


ture  in  both  cases.  The  skirt  and 
metal  base  has  been  eliminated  and 
the  pin  connections  in  the  Amperex 
types  pass  directly  through  the 
powdered  glass  seal  base.  This 
means  that  free  circulation  of  air 
around  the  base  pins  is  permitted. 
In  operation  the  types  6156  and 
6156  run  considerably  cooler  at  the 
base  areas  and  the  removal  of  the 
unnecessary  external  structures 
also  permits  a  more  economical 
space  arrangement  in  the  circuit 
construction. 


P'A  Amplifier 

Allied  Radio  Corp.,  833  W.  Jackson 
Blvd.,  Chicago  7,  Ill.  The  Knight 
80-watt  public-address  amplifier  was 
designed  for  such  industrial  appli¬ 
cations  as  high-power  paging  and 
music  distribution  throughout  en¬ 
tire  plants.  Technical  specifications 
include:  power  output,  80  watts; 
hum  76  db  down;  4  inputs  for 
microphone  and  phono;  outputs,  5, 
from  4  to  500  ohms,  plus  new 
RTMA  70-volt  and  special  600-ohm 
low-level  ungrounded  output  for 
connection  to  phone  lines  or  addi¬ 
tional  amplifiers  for  extra  power; 
response,  ±2  db,  30  to  20,000  cps 
(on  all  channels) ;  power  drain,  127 
watts  at  no  signal  and  300  watts  at 
rated  output.  Operation  is  from 
110  or  130  V,  50  or  60  cycle  a-c,  with 
transformer  taps  at  117  and  130  v. 
Price  is  $129.75. 


Rugged,  dependable  Onan  Stand¬ 
by  units  keep  repeater  stations 
functioning  when  central  station 
power  is  cut  off  by  storms,  floods 
or  mechanical  breakdowns. 

Reliable  automatic  line  transfer 
controls  stan  and  stop  plant  dur¬ 
ing  emergencies.  Units  need  no 
attention  between  periods  of  op¬ 
eration  and  will  run  continuously 
if  necessary.  Their  dependability 
has  been  proved  in  installations 
for  Microwave  systems  serving 
pipeline  operators,  state  police, 
utilities,  television  networks,  and 
others  .  .  .  making  sure  that  vital 
messages  get  through. 

Write  us  for  engineering  assist¬ 
ance  or  the  name  of  the  Onan 
distributor  nearest  you. 


MODEl  SOO-  S.OOO  wont.  Powmd  by 


EMERGENCY  POWER 
FOR  ANY  PURPOSE 

Micrawava  Is  aniy  ana  af  many  oppli- 
calians  far  Onan  Emargancy  Eladric 
Mams  in  tba  cammanicallans  flald. 
Thay  ara  aisa  widaly  vsad  ta  kaap  cam- 
mardal  radia  and  TV  braadcasliny 
staHaas,  |MNca  radia,  and  laxl-cnb 
radia  “an  Hia  air*'  wkan  ragalar  pawar 
is  lalarrapfad. 


Asbestos  Tubing 

Accurate  Paper  Tube  Co.,  848  N, 
Noble  St.,  Chicago,  Ill.,  has  de- 


7027  UNIVERSITY  AVE.,  MINNEAPOLIS  U,  MINN. 
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OHiar  Spaar  Product*  for 
Itia  Elactronic*  Industry 

onodos  •  contacts  *  fixed  carbon  resistors 
iron  cores  ■  dixs  *  brushes  ■  battery  carbon 
graphite  plates  and  rods 
also 

R.  F.  coils  •  ceramic  capacitors  *  capristors 
highvoltage  condensers  ■  dixcapacitors  •  chokes 
mode  by 

Jaffar*  Elactronic*,  Inc. 


(Mj  Speer  has  tills 
patented  notch 


...to  anchor  windings  securely 


Want  coil  forms  that  practically  guar¬ 
antee  your  leads  will  be  anchored 
securely? 


Try  Speer.  Their  rugged,  well-made  coil 
forms  possess  patented  notches  at  both 
ends.  T^ese  notches  are  designed  so  that 
the  leads  of  the  coil  may  be  wound 
around  and  then  fastened  securely,  with 
a  minimum  of  time  and  labor. 


Speo*  coil  forms  are  molded  from  min¬ 
eral  filled  material,  iron  powder,  or 
metallic  oxides,  and  have  from  two  to 
six  terminals.  Their  effectiveness  has 
been  proved  by  actual  performance  in 
hundreds  of  circuits,  under  all  types  of 
operating  conditions. 


See  what  they  can  do  for  you . . . 


Write  todav  for 
information  on  epeeifieaiione 


St.  Mary*,  Poantylva 
A  Sub*idkiry  of  Sp««r  Carbon 
OTHER  SUtSIDIARIESi  J«fF*r*  Bwrtronics, 
bitamaKonal  GrapMt*  k  Elocirod*  Carp. 
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veloped  an  asbestos  tubing  for  coils 
and  transformers.  This  tubing, 
made  from  either  of  two  types  of 
I  Johns  Manville  purified  asbestos 
I  (Quinterra  or  Quinorgo),  was  de- 
i  veloped  for  use  on  Class  B  and  Class 
I  H  transformers.  Tests  made  with 
i  transformers  using  these  asbestos 
tubes  with  secondaries  short  cir¬ 
cuited  have  shown  breakdown  re- 
j  sistance  of  1,250  v  to  ground  even 
,  after  windings  have  burned  out. 

'  Identical  transformers  using  Class 
I  A  insulation  and  given  the  same  test 
i  shorted  out  at  117  v.  Development 
I  of  this  tubing  will  permit  manufac- 
i  turers  to  reduce  the  size  of  their 
'  transformers  without  fear  of  the  re- 
I  sultant  higher  temperatures.  It 
'  also  will  eliminate  the  costly  extra 
step  of  fabricating  their  own  cores 
when  high  temperatures  are 
involved. 


^for  absolute  pressures, 
1000  to  0*0001  micron 
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Instrument  Mercury 


The  Bethlehem  Apparatus  Co., 
Inc.,  Hellertown,  Pa.,  is  now  pro¬ 
cessing  and  marketing  mercury 
specifically  for  use  in  instruments 
requiring  a  high  degree  of  ac¬ 
curacy.  An  unbreakable  5-lb  poly¬ 
ethylene  bottle  with  a  fiexible  dis¬ 
pensing  tip  delivers  the  mercury 
directly  to  the  instruments  from  the 
dust-proof  chamber  in  which  it  has 
been  purified  of  all  contaminants. 
This  instrument  mercury  goes 
beyond  the  standard  chemical  tests 
that  are  adequate  for  reagent  mer¬ 
cury,  and  meets  much  more  exacting 
physical  tests,  remaining  bright 
indefinitely  in  storage  and  in  in¬ 
struments.  It  is  suitable  for  use 
in  manometers,  polarographs,  ther- 


■^PPLICATION-PROVED”  in  industri 
years  .  .  .  used  in  RCA's  own  tub< 

tn(s  .  .  .  this  wide  line  of  gauge  tube: 
ets  virtually  every  requirement  foi 

tisuring  a  vacuum. 

or  instance,  RCA- 194  5  responds  to  i 
cl^nge  of  hydrogen  pressure  of  0.000 
tiKron,  and  even  lower— is  used  to  de 
very  small  leaks.  Thermocouple-typi 
rCa  -1946  is  highly  sensitive  over  thi 
pefsvure  range  of  1000  to  1  micron— i 
uaRful  down  to  0.1  micron.  Pirani-typ 
RdA  -1947  is  highly  sensitive  over  th( 
range  of  500  to  10  microns.  Ionization 
types  1949  and  1950  are  especially  usefu 
for  pressures  below  0.1  micron,  and  oi 


RADIO  eORRORATIOM  of  AMKRICA 


Taw  RCA  Twb*  Dtstrfbvtor  l«  ‘*H**d*wort*rt"  f*r 
VSCIMMI  gang*  IvbM— ond  all  lygai  at  RCA  Tubas 
tar  industry.  Far  Iasi  sarvics,  call  hlml 


down  to  0.0001  micron— are  used  to  de¬ 
tect  minute  leaks.  The  1949  is  for  hard- 
glass  (Corning  code  772  Nonex)  vacuum 
ports.  The  1950  is  for  soft-glass  ports. 
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mometers,  cathode  cells,  meters 
and  gages  of  all  types. 


Keniote>ControI  Amplifier 

Hermon  Hosmer  Scott,  Inc.,  385  ' 
Putnam  Ave.,  Cambridge  39,  Mass.  | 
Type  214-A  amplifier  has  control 
and  compensating  features  that  im-  , 
prove  music  fidelity  and  simplify  i 
operation  and  installation.  Remote 
control  can  be  placed  up  to  25  ft 
from  the  power  amplifier.  An 
8-position  record-compensatot  Rd- 
justs  for  any  recording  character¬ 
istic.  Individual  3-channel  continu- 
ously-variable  tone  controls  each 
have  control  range  from  6  db  per 
octave  boost,  through  fiat  response, 
to  8  db  octave  attenuation.  Fre¬ 
quency  response  is  flat  from  18  to 
22,000  cps;  output,  20  w;  hum,  84 
db  below  full  output;  harmonic  dis¬ 
tortion,  less  than  0.5  percent  at  full 
output. 


You  can't  control  the  I'a/ncof  the  dollars 
yc>u  receive;  hut  voii  can  control  the 
niinihrr  of  <lollars  you  are  paul! 

T<Mlay,  particidarly,  you  must  make 
more  money  than  ever  before  because 
you  can  no  longer  <le|>end  on  small  yearly 
increases  to  maintain  your  standard  of 
li\  ing.  But.  regardless  of  economic  con¬ 
ditions,  a  clerk  will  always  receive  a 
clerk’s  salary;  he  can  ex|ie<'t  little  more 
than  minor  raises  until  he  qualifies  for 
more  res|H>nsible  work. 

The  only  w  ay  to  “beat  the  squeeze” — 
to  ke<‘p  ahead  of  sky-rocketing  costs — 
is  simply  this;  Lift  vourseif  out  of  your 
preaent  class  into  the  class  above! 

S«nd  For  Fro*  Copy  of 

“FORGING  AHEAD  IN  BUSINESS" 

"Forging  .\hrad  in  Business”  is  an 
inspiring  64-page  book  that  explains 
how  you  ran  bridge  the  gap  between 
your  present  job  and  a  better  one — howr 
you  ran  prepare  note  to  meet  the  rhal- 
lenge  of  future  opportunities.  It  |ioints 
the  way  to  new  and  exciting  avenues  of 
achievement.  And  it  outlines  the  Alex¬ 
ander  Hamilton  Institute's  executive- 
training  course  which  has  sparked 
thousands  of  men  to  highly-paid 
positions. 

Remember;  Business  is  activelv  seeking 
men  who  understand  the  fundamentals 
of  Production,  Finance,  Accounting  and 


Marketing.  The  neetl  is  for  executives 
w  ithout  “blind  spots”  in  their  know  ledge 
of  the  major  functions  of  business. 
"Forging  Ahead  in  Business”  will  tell 
you  how  to  acquire  that  knowledge.  It 
makes  no  extravagant  claims  for  over¬ 
night  success,  hut  it  does  outline  a  pro¬ 
gram  so  <‘omplete  and 
M-ientific  that  each 
day  carries  subscrib¬ 
ers  closer  to  their 
chosen  goal.  To 
obtain  your  compli- 
mentary  copy, 
simply  sign  and 
return  the  coupon 
below. 

ALEXANDER  HAMILTON  INSTITUn 

l)^pt.  817,  71  WcHl  23rd  Street 
Ne%  York  10,  N.  Y. 

In  Canada:  54  Wellin|tton  Street,  ^est 
Toronto  1,  <)nt. 

f^mmmmmmmmmmmmmmmmmmmrnmmmmmmmm 

!  .4lex4^dbr  Hamilton  Institute 

I  IVpi  117,  71  We«t  23rd  Si..  New  York  10.  N.  Y. 

I  InCaaeda:  S4  Wellington  St.,  lle*l,Torooiu  l.Ont. 

I  Pleane  mail  me,  H  ithout  coat,  a  ropy  of 
J  theM-pagebook— "FOKGING  AIIKAI) 
I  IN  BL^INKsSS” 

I  Name . 

■  Firm  Name  . 

I  RuHiiienH  Addrean . 

!  Ponilion . 

I  Home  AddreMA . 


.Analog  Field  Plotter 

General  Electric  Co.,  Schenec¬ 
tady  5,  N.Y.,  ha.s  introduced  the 
portable  analog  field  plotter,  a 
versatile  tool  for  rapid  solution  of 
complex  two-dimen.sional  field  prob- 
lem.s.  It  sets  up  electrical  field 
patterns  in  a  thin  conducting-paper 
surface  on  the  plotting  board. 
Analogy  between  the  electric  field 
in  the  paper  and  the  related  field 
problems  —  such  as  might  exist 
in  electrostatics,  electromagnetics, 
thermal  and  fluid  flow — allows  an 
easy  solution  to  a  broad  range  of 
problems.  It  consists  basically  of 


How  to  beat  the  ‘SQUEEZE’  of  the 

high  cost  of  living! 
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DETAILS 


STILL  DOESN'T  SUIT  YOU? 


SHIELDING 

PROBLEMS 


effectively  and  economically  solved  with 


METEX 


electronic  "Weather  Strips' 


COULD  THIS  BE  THE  HOME  FOR  YOUR 


INFORMATION 


on  positions  at 


NORTHROP 


Ideally  suited  for  use  where 
space  is  at  a  premium,  this 
standard  Hermaseal  unit 
meets  Mil-T-27  and  JAN 
specificatiems,  and  has  many 
possible  applications. 


Northrop  Aircraft,  Inc.  is  engaged 
in  the  most  absorbing  work  of  a 
long  career  devoted  to  scientific  and 
engineering  development,  as  well 
as  aircraft  production.  This 
includes  new,  long-range  projects 
of  the  utmost  importance  and 
interest.  Exceptional  opportunities 
await  qualified  individuals. 


1'  z  1'  can,  depth  variable  to  your  requirements. 

Supplied  with  cover  pierced  for  individual  terminals,  or  pierced  and 
emtwssed  for  a  .600  O.D.  sealed  header  with  up  to  eight  terminals  (as 
shown).  Equipped  with  mounting  studs,  if  desirra. 

Furnished  with  either  dry  air  fill  or  vacuum-pumped  and  pressure-filled 
with  dry  nitrogen. 


The  most  responsible  positions 
will  go  to  top-caliber  engineers 
and  scientists.  However,  a  number 
of  excellent  positions  exist  for 
capable,  but  less  experienced, 
engineers.  Some  examples  of  the 
types  of  positions  now  open  are: 


Tell  us  what  you  do  need;  perhaps  one  of  our  other  sundard  units  will 
fill  the  bill.  Or,  we'll  be  glad  to  design  a  special  unit  for  you  (as  we've 
done  for  many  others.)  Write  today  for  our  new  catalog  and  quotes. 


ELECTRONIC  PROJECT  ENGINEERS 


ELECTRONIC  INSTRUMENTATION 


ENGINEERS  . .  .  RADAR  ENGINEERS 


FLIGHT-TEST  ENGINEERS 


STRESS  ENGINEERS 


AERO-  AND  THERMODYNAMICISTS 


SERVO-  MECHANISTS  . . .  POWER-PLANT 


INSTALLATION  DESIGNERS 


STRUCTURAL  DESIGNERS 


ELECTRO- MECHANICAL  DESIGNERS 


ELECTRICAL  INSTALLATION  DESIGNERS. 


Qualified  engineers  and  scientists 
who  wish  to  locate  permanently  in 
Southern  California  are  invited 
to  write  for  further  information 
regarding  these  interesting,  long- 
range  positions.  Please  include 
an  outline  of  your  experience 
and  training. 


Resilient . . .  Conductive . . .  Compressible . . .  Cohesive 

From  closures  for  cabinets  to  gas-  tivity  and  resiliency  which  makes 
kets  for  waveguide  couplings,  them  so  effective  and  economical 
Metex  Electronic  Shielding  as-  for  shielding, 
sures  /anting  metal-to-metal  con¬ 
tact  to  prevent  leakage,  without  For  a  more  detailed  picture  of  the 

the  need  for  costly  machining  to  scope  of  utility  of  Metex  Elec- 

secure  precise  surface-to-surface  tronic  Products,  write  for  free 

contacts.  Metal  wire  —  /initted,  copy  of  "Metex  Electronic 

not  woven  or  braided  —  gives  'Weather  Strips."  Ormtline  your 

Metex  Electronic  Strips  and  Gas-  specific  shielding  problem — it  will 

kets  that  combination  of  conduc-  receive  immediate  attention. 


Allowance  for  travel 


Address  correspondence  to 
Director  of  Engineering, 


METAL  TEXTILE  CORPORATION 


NORTHROP 
AIRCRAFT,  INC. 


1009  E.  BROADWAY 


HAWTHORNE,  CALIFORNIA 
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A  Mognecorder  can  ok)  you  in 
dovolopmcnt  and  qoolity 
control  of  your  prodoctt.  A 
ntntfiod  of  iden^ino  and 
analyzing  troui^in  tpoti, 
Mognocordor  the  epginear'* 
"audio  notebook"—  praieruez 
octuol  test  data  for  study  or 
presentation  to  manogement. 
For  precision  in;  noise  analysis 
—  process  control  —  vibration 
tests  —  telemetering  —  use 
professiooot  Mogneeprder. 


a  plotting  board  and  exploratory 
stylus,  d-c  power  supply  operated 
from  115  V  a-c,  a  high  accuracy 
multiturn  voltage  divider,  sensitive 
microammeter  with  specially  de¬ 
signed  overload  protection,  and  a 
supply  of  conducting  paper  and 
silver  paint.  An  instruction  book 
accompanies  the  plotter. 


Sonic  Oscillator 

Raytheon  Mfg.  Co.,  Waltham  54, 
Mass.,  is  offering  a  magnetostric¬ 
tion  oscillator  that  furnishes  a  reli¬ 
able  sound  source  for  scientific  and 
industrial  research.  With  this  oscil¬ 
lator  almost  any  industrial  labor¬ 
atory  can  conduct  its  own  research 
into  the  effects  of  sound  waves  on 
living  organisms  and  chemical  mix¬ 
tures.  The  devises  are  available  in 
two  sizes.  The  small  unit,  operat¬ 
ing  at  9,000  cycles,  has  a  recom¬ 
mended  capacity  of  25  cc  and  de¬ 
livers  approximately  50  watts  to  the 
magnetostriction  rod.  The  larger 
unit  has  a  capacity  of  50  cc  and  de¬ 
livers  200  watts  at  a  frequency  of 
10,000  cycles. 


Bu$meu  conferancM, 
tpoochai,  sales  prasentafions 
,  all  con  be  recoKfed 
"titee  to  life"  with 
AAognecofB^k  in  your  offich 
or  in  Ifce  fktf.  TIm  tope  coil 
be  sibred'ladeftaitety,  orjt 
dm  be  erased  OteteMlii 


I  AAoke  full  response  recoM- 

'  ^  AS*  PS* 


ings  of  music,  AM  or  FM 
radio  programs,  speeches, 
important  events,  the  voices 
of  yoOr  family  and  friends 
...  so  simple  a  child  con', 
use  the  Mognecorder  to 
record  them  all. 


iej// 


E.  F.  Johnson  Co.,  Waseca,  Minn. 
A  new  vfo  kit  provides  more  than 
adequate  vfo  output  to  drive  trans¬ 
mitters  to  full  excitation  on  all 
bands,  10  through  160  meters.  Key¬ 
ing  can  be  done  in  three  ways :  with 
vfo  alone,  with  transmitter  alone, 
or  with  both  together,  the  last 
method  providing  perfect  break-in 
operation  on  all  bands.  The  use  of 
two  separate  oscillator  tank  circuits, 
temperature  compensated,  provides 
maximum  frequency  calibration 
spread  and  accuracy  and  minimum 
frequency  drift  with  a  frequency 
multiplication  of  only  four  needed 


ASogiMcordurshovu 
e  IruqiMacy  r«- 
tpons*  flat  (rcMi 
SO  So  I5.000cycl«s 


db,  KiMflog^tlM 
tSondordt  of  hfo- 
tionoS  Auociolion 
of  SfOodCDslort. 
Trim  high  fidtfityl 


MAGNECOtO,  INC.,  Dopt.  E4 
360  N.  Michigan  Avo.,  Chicago  I ,  III. 

S«Ad  mo  fwrthor  infomiotjOA  on  AAosnocofd  toon  rocordme  In- 
dottriol  "Sound"  roioorch. 


THatfnee&ui. 


FROFESSIONAL 


Nofl»«  . . . 
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ELECTRONIC  GLASS  WORKING  EQUIPMENT  for  RADIO.  TELEVISION 
TUBES,  INCANDESCENT  LAMPS,  GLASS  LATHES  for  TELEVISION  TUBE 
REPAIR.  Wo  moke  Troniformcrt,  Spot  and  Wire  Butt  Welders,  Wire  Cutting 
Maekinei  and  500  other  items,  indispensable  in  your  production.  Eisler  Engi¬ 
neers  are  constantly  developing  New  Equipment.  It  you  prefer  your  own 
designs,  let  us  build  them  for  you.  Write  to  Charles  Eisler  who  has  served 
The  Industry  over  30  years. 

«ADIO  TUBE  bulb  stretching  MACHINE 
la-POSITlON  EISLER  Type 

jl  jL  /-V_  Machines  for  small  Radio  Tubes  of  oil 

I  Pi  Iu.  B^  ^  L  kinds;  24  Head  Stem,  24-Heod  Sealing 

and  24-Head  Exhaust  Machines,  Spot 
Welders, 


EISLER  ENGINEERING  CO.,  Inc. 


751  So.  13tk  St. 
Newark  3,  N.  J. 


Sectional  Tower 

MOST  ECOHOMICAL  FOR 
MICROWAVE  •  EM  •  TV 
COMMUHICATIOHS  •  RADAR 


n-maMuhhains 

for  Electronic  Applications 


Yhe  high  quality  porcelain  insulators 
you  need  are  assured  by  Louthan’s  care¬ 
ful  workmanship  and  close  inspection. 
Louthan  specializes  in  Vitrified,  Refrac¬ 
tory,  and  low-loss  Steatite  porcelain  in¬ 
sulating  pans,  with  the  clean,  smooth 
surfaces,  the  good  mechanical  strength. 


the  specified  electrical  properties,  and 
the  dimensional  accuracy  your  applica¬ 
tions  demand. 

Louthan  production  facilities  are 
geared  for  volume  production  and 
prompt  deliveries.  Send  us  your  inquiries 
today. 


Pin  Amcncan  world  Airways  mscilli- 
tion  at  Idlewild.  Tower  carries  one  40 
me  ground-plane  antenna,  six  balf-wave 
vertical  100  me  antennas,  two  weather 
instruments  and  a  full  set  of  obstruction 
lights. 

THE  LaPOINTE  PLASCOMOLD  CORP 


H.  i.  ZBOEty  Now  York  17,  N.  Y. 


veausivs  RePMiSWTATIVeS: 

GIENN  GARNER  CO.,  Chicogo  6,  111. 


WM.  P.  HOEFER,  CoUI.  i 


THE  LOUTHAN  MANUFACTURING  COMPANY 

A  Si/bsfdiary  of  Harbison-Wa/ker  Refroclones  Co. 

EAST  LIVERPOOL,  OHIO 
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EXTRUDED 


Teflon 


INSULATED 
COAXIAL  CABLE 
BY 

ROCKBESTOS 

FOR 

HIGH-FREQUENCY 

CIRCUITS 


Teflon 

Coaxial 

Cable 

RG  87A  U 
RG  116  U 
RG  117  U 
RG  118  U 
RG  119  U 
RG  120  U 

Extruded 

Teflon 

Rod 


NEW  PRODUCTS  (conNiiaMI 

to  cover  the  10-raeter  band.  The 
vfo  kit  uses  a  6AU6  electron- 
coupled  oscillator  and  an  OA2  retru- 
lator.  All  voltage  requirements  are 
supplied  from  the  vfo  supply  socket 
on  the  Viking  1  transmitter.  If  the 
vfo  is  used  without  the  transmitter, 
power  supply  requirements  are  250 
to  300  V,  unregulated  at  15  ma  and 
6.3  V  at  0.3  ampere,  a-c  or  d-c. 


Snbminiatnre  Resistors 

Daven  Co.,  191  Central  Avenue,  | 
Newark,  N.  J.,  has  introduced  a  new 
series  of  small  resistors  to  meet  the 
miniaturization  program  of  the 
armed  forces,  aircraft  and  elec-  ■ 
tronic  industries.  Resistance  values 
from  20,000  ohms  to  2  megohms  are 
available  in  sizes  from  i  in.  in  diam¬ 
eter  X  II  in.  long.  Maximum 
values  of  resistance  may  be  obtained 
by  use  of  various  types  and  sizes  of 
wire. 


R-F  Attenuator 


Jerrold  Electronics  Corp.,  N.  E. 
Cor.  26th  &  Dickinson  Sts.,  Phila¬ 
delphia  46,  Pa.,  has  introduced  a 
versatile  new  r-f  attenuator  with 
wide  usefulness  for  tv  and  radio 
engineers,  technicians  and  service-  | 
men.  Designed  for  72-ohm  input  ' 
and  output  matching  of  the  0  to 
250-mc  range,  it  provides  precise 
attenuation  in  any  value  from  0  to 
82  db  by  a  simple  in  and  out  switch¬ 
ing  arrangement.  The  attenuator 
is  accurate  within  1  percent  at  the  , 


Because  of  Teflon’s  very 
stable  elearical  and  chemical 
properties  over  a  wide  range 
of  temperatures  (  — 320®F  to 
-j-550°F),  it  is  widely  used  in 
UHF  transmission  lines  in  jet 
planes  and  in  various  airborne 
communications  systems,  ra¬ 
dar  and  radio  equipment. 

Extruded  Teflon  coaxial 
cable  —  extruded  Teflon  rod 
now  available  from  Rock- 
bestos.  Get  in  touch  with  your 
nearest  Rockbestos  represent¬ 
ative  or  write  direct  for 
information. 


ROCKBESTOS 

PRODUCTS  CORPORATION 
NEW  HAVEN  4,  CONN. 

Specialists  in  High  Temperature 
Wires  and  Cables  Since  1918 


New  York  •  Cleveland  •  Detroit  •  Chicago  •  Pittsburgh  •  St  bovl* 
Los  Angeles  •  Oakland,  California  •  New  Orleans  •  Seattle 
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%0'^ 

a  COMPLETE 
TYPE  TESTING 
LABORATORY 
-A  ONE 


GAIR 


SHIPPING 

CONTAINERS 


Eliminate  Many 
Hazards  of  Shipping 

Guir  CorruqatecJ  Containers  are 
so  scientificallY  constructed  that 
they  offei  the  utmost.  PROTEC¬ 
TION  against  the  many  hazords 
of  shipping  ...  truly  amazing  how 
they  withstarTd  tremendous  knock¬ 
ing  about  and  rough  usoge. 
Without  obligation  Robert  Gair 
offers  a  helping  hand  in  solving 
shipping  container  problems. 
wR/Ff  roDAr 

for  lechniccj/  mforniptron 


y  DANO  coil  a  V.I.C 

Very  important  coil 


SPECIFICATION 


PANELS-DIALS 


BOWSER 


P  BODNAR  INDUSTRIES,  iNC.f 

19  RAILROAD  AVE.,  NEW  ROCHELLE,  N.Y 


TECHNICAL  REFRIGERATION 

OrviS/ON  flOwSFR  INC 


THE  DAHO  ELECTRIC  CO. 

MAIN  ST.,  WINSTED,  CONN 


TRANSFOUMIKS 
MAOe  TO  ORDER 
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maximum  attenuation.  The  feed- 
througrh  insertion  loss  is  less  than 
0.5  db  at  250  me.  The  attenuator 
is  available  in  two  models :  the  A-72 
for  use  with  RG-59/U  cable  at  a 
dealer  price  of  $54.50;  the  A-72X 
for  use  with  RG-ll/U  cable,  priced 
at  $59.50. 


Signal  Generators 

Decade  Instrument  Co.,  Caldwell, 
N.  J.  Model  10-100  Decalator,  a 
signal  generator  developed  for  the 
10-kc  to  10-mc  range,  consists  of  a 
.series  of  decade-switched  oscilla¬ 
tors.  Decalators  feature  direct 
readings  for  9,000  separate  steps  of 
frequency;  excellent  short  term 
stability,  ±2  cycles,  at  all  fre¬ 
quencies;  high  accuracy,  ±0.05  per¬ 
cent,  at  maximum  frequency.  Price 
is  $795. 


Subminiature  Pulse 
Transformers 

PCA  Electronics  Inc.,  6368  De- 
Longpre  Ave.,  Hollywood  28,  Calif., 
has  available  pulse  transformers  de¬ 
signed  for  low-power  application 
and  for  use  where  space  is  at  a 
premium.  Size  reduction  is  -ft  in. 
X  A  in.  X  il  in.,  with  weight  less 
than  0.1  oz.  The  transformers  are 
built  in  a  range  from  0.2-|i.sec  to 
over  5-ti8ec  pulse  widths  when 
used  as  a  blocking  oscillator. 
Two,  three  and  four-winding  units 
with  and  without  center  taps  are 
obtainable  to  fit  particular  circuit 
requirements.  Special  features  are 


make  your 

TINY  RARTS 


If  you  use  parts  like  these  (up  to  H'  dia. 
and  to  1'/  length)  in  large  quantities, 
it  is  almost  certain  that  we  can  show  you 
a  big  saving.  And  assure  on-time  de¬ 
liveries  to  meet  your  pressing  defense 
work  schedules.  We  have  something 
unique  back  of  that  claim  .  . . 

OM  ouon  It  town  ttcAiita  Noaoov  has 
WNAT  wi  NAVI  To  be  able  to  produce  our 
famous  Bead  Chain  to  sell  for  pennies 
per  yard,  we  had  to  develop  our  own 
equipment  and  method  . . .  our  MULTI¬ 
SWAGE  Method. 

Instead  of  turning  and  drilling  small 
parts  from  solid  r<^  or  stamping  and 
forming  them,  this  advanced  method 
automatically  swages  them  from  flat 
stock  into  precision  tubular  forms,  with 
tight  seams.  By  increasing  the  produc¬ 
tion  rate  many  times,  and  eliminating 


rrncAi  um 


n  i-l  wwaDai  rwo 

roemMAMNT 

yL.».— 

[I  IT  ICTWW4  RAm 

COMAa  fM  TOIMNMS 


scrap,  this  saves  a  large  part  of  the  cost 
by  other  methods. 

SAMOUS  usns  NOVI  IT  For  years  leading  ^ 
manufacturers  in  the  radio  and  elec- 
tronics  field  have  depended  on  us  to  cut ;] 
costs  of  millions  of  contact  pins,  ter-;, 
minals,  jacks  and  sleeves.  And,  for.  ; 
pinlike  parts  and  variations  of  bushings  j 
needed  for  mechanical  purposes,  we  are 
the  money-saving  supplier  to  scores  of; 
prominent  makers  of  toys,  business  ma-  ^ 
chines,  appliances,  ventilators  etc. 

WNAT  Wf  CAN  autKi  Our  Bead  Chain  . 
MULTI-SWAGE  Method  permits  parts  i 
to  be  beaded,  grooved,  shouldered,  and 
of  almost  any  metal.  Generally,  they 
should  not  exceed  dia.  or  1 1 3' 
length.  Catalog  shows  many  Standanl 
Items  available  in  small  quantity.  Special 
Designs  must  usually  be  ordered  in  lou 
of  a  half-million  or  more,  unless  they 
are  frequently  re-ordered. 

•IT 'cost  comaaimow  Send  blueprint  or 
sample  and  quantity  requirements.  Our 
engineers  will  return  an  eye-opener 
on  economy. 

UtBEAD  CHAINmaktitbyllM 

MULTI-SWAGE 

METHOD 
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SEALED  IN  MOLDED  BAKELITE 
PIUS  LIGHTWEIGHT 


IN-RES-CO 
TYPE  CX 
NON  INDUCTIVE 
RESISTOR 


The  depeiulable  resistive  elements 
that  combine  positive  ‘ealing  with  the 
important  advantage  of  lightweight 
Molded  Bakelite  core  reduces  weight 
by  one-half  compared  to  ceramics. 
Positive  seal  effectively  protects  the 
winding  against  harmful  climatic  con¬ 
ditions.  Additional  IN-RKS-CO  fea 
tures  include  long  life  stability,  hard 
soldered  connections  to  terminals  and 
extra-sturdy,  vibration  proof  terminal 
leads.  Both  CX  and  BX  Resistors 
include  space-saving  terminal  sup- 
. ported  axial  terminals  of  tinned  wire 


r  IN-RES-CO 
'  TYPE  BX 
NON-INDUCTIVE 
RESISTOR 


Q  MEASUREMENT 
BY  MARCONI 


Famous  Tor  \ears  in  the  lield  ol'  radio 
measurement,  Marconi  Instruments  offer 
TF  329G  for  50  kc  through  50  me 
measurement  and  the  TF  886A  for  the 
range  15-170  me.  Covering  the  whole 
gamut  of  broadcasting,  am,  fm  and  tv, 
they  are  universal  instruments  in  radio 
engineering,  allowing  the  measure¬ 
ment  of  Q,  L,  C,  R,  dielectric  loss, 
power  factor,  permittivity,  frequency 
and  a  host  of  others.  Write  now  for 
tuller  details. 


Tf  nti, 

ircuit  Hafnificacion  Matar 


IS— 170 me  ±2% 
60— l200Qi;  10% 
12  — 8S|i|a  f  ±  1% 


Tt  MSA  H.F.  Circuit 
Hasnification  Macaf 


Have  you  got  our  44  page 
booklet  Measuremcals  by  Q 
Meter,  a  complete  treatise  on 
the  subject  with  full  operating 
instructions? 


MARCONI  INSTRUMENTS  23-25  Beavzr  Street,  New  York 


CANADA:  CANADIAN  NAaCONI  CO..  MAACONl  BUILDING.  2a42  TBENTON  AVENUE.  MONTBEAL 
tNCLANO:  MABCONI  INSTBUMENTS  LIMITED.  ST.  ALBANS.  HEBTS. 


ask  fo»  the  new 
RESISTOR  HANDBOOK 

Cenfoia.  coutplala  data  oi 
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fEtst  rise  time  with  a  minimum  de¬ 
cay  providing  a  good  waveform  for 
specific  pulse  techniques.  Standard 
frequency  response  is  from  100  kc 
to  30  me.  The  transformers  may 
be  built  of  class  H  materials  for 
continuous  operation  at  200  C. 


Miniature  Thermostat 


Thomas  A.  Edison,  Inc.,  West 
Orange,  N.J.  A  miniature,  adjust¬ 
able,  metal-enclosed  thermostat  de¬ 
signed  for  long-term  stability  and 
accuracy  has  been  announced.  It 
has  a  temperature  range  from  —50 
to  350  F  and  is  adjustable  ±60  F 
from  its  original  factory  setting. 
Sustained  stability  is  achieved  by 
the  use  of  a  ceramic  bushing  to 
anchor  the  bimetal  and  by  a  sepa¬ 
rate  phosphpr  bronze  spring  which 
carries  the  moving  contact.  The 
separate  contact  spring  prevents  the 
bimetal  from  taking  a  set  or  becom¬ 
ing  overstressed, .by  extreme  con¬ 
tact  pressure.  Contacts  are  rated 
at  1  ampere,  115  v  a-c  or  0.5  am¬ 
pere,  115  V  d-c.  Overall  shell  length 
is  H  in.  and  diameter  approxi¬ 
mately  ^  in. 


Output  Trausformer 


General  Radio  Co.,  275  Massa-  i 
chusetts  Ave.,  Cambridge  39,  Mass. 
Excellent  frequency  response,  low  i 
distortion,  high  power-handling  ca-  I 
pacity  and  flexibility  of  impedance 


JEDERATW 


^ndnstriol  Elettroiifs  Suppliers 
to  Manufacturers  of  ANYTHINC:.. 


Join  the  thousands  of  manufarturers,  large 
and  small,  now  taking  advantage  of  Federated’s 
famous  supply  servires.  Only  Federated  ogers 
such  ronveniently  located  roast-to-eoast 
stockpiles.  Only  Federated  meets  the  supply 
demands  of  so  many  diversified  fields. 


ELECTRONICS  USERS  CALL  FEDERATED  FIRST  . . . 


BECAUSE  FEDERATED  is  a  one-source  supply  houce 
with  innumerable  in-stock  electronic 
materials  available  for  immediate  shipment. 
You’ll  find  FEDERATED  one  of  the  nation’s 
leading  sources  for  JAN  component  parts. 


BECAUSE  FEDERATED  stocks  a  complete  array  of 
electronic  parts  from  all  the  leading 
manufacturers.  This  assures  you  of  better 
delivery  at  all  times.  _ 


BECAUSE  FEDERATED  sells  in  large  or  small 

quantities.  You  purchase  conveniently, 
economically.  . 


Toko  odvantopo  of  oor  compiofo  stocks, 
oor  vnleoo  sorvico  —  Moko  MDItATfO 
poor  ono  soorro  of  sopplyl 


ederated 


THE  ONLY  COAST  TO  COAST  ELECTRONICS  DiSTRItUTOR 


New  Yorli  City 
Si  Oey  St 
DIfly  9  3050 


Lbs  ABieles 
911  S.  Grand  Aue 
TAinity  7311 


Newark.  N  J. 
114  Hidsan  St 
MArkct  3  9035 


AiicRtown.  Fa 
Ills  Hamiltan  St 
PKene  3  7441 


Easton  Pa 

9?5  Northampton  S^ 


TELETYPE:  NY1-3859  (NmvYork,  N.  Y.)  •  La-572  (Los  Angsles,  Cal.)  •  AN-22  (Allsntown,  Pa.) 
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BOAT  AT 
2000'  f 
PLUNGED 
INTO 
ICE 

WATER 

DOES 

NOT 

CRACK 


HIGH  Powm 
rii xiiLt 


SfAilS 


TRANSRADIO  LTD 


COMTMACTOtk^  TO  M  *>•  CO  V  t  •  t  N  ▼  | 

ligA  CROMWIll  ROAD  tONOON  SWT  (NCIAND 
c4Siis.  rmM0S0AO  totfOOM 


589  Bryant  Street  •  Son  Francisco,  Calif. 


Withstond  any  amount  of 
thermal  shock  without  crack¬ 
ing.  Proven  superior  to  carbon 
or  metal  brazing  fixtures  in 
positioning  vacuum  tube  com¬ 
ponents  for  furnoce  brazing. 


•  Non  reactive  with  any  ' 
metals 

•  Retains  shape  at  high 
temperatures 

•  Clean  . . .  will  not  rub 
off  on  hands  and  work 
pieces 

•  Permanent ...  do  not 
react  with  air  or  re¬ 
ducing  gases 

Available  in  stock  forms  of  boats 
or  slabs.  Special  shapes  made 
to  your  individual  specifications. 
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ratios  have  been  combined  in  the 
compact  type  942-A  output  trans¬ 
former.  In  addition  to  its  use  in 
regular  audio  amplifiers,  the  trans- 


KLEINS 


FOR  EVERY 
WIRING 
NEED... 


KLEIN 


&  Sons 


Mathias 


J200  BELMONT  AVENUE  CHICAGO  18  ILLINO 


former  is  well  adapted  for  use  in 
high-power  modulators;  and  in  am¬ 
plifiers  for  electronic  musical  in¬ 
struments,  industrial  uses  and 
constant-voltage  audio  distribution 
systems.  Eighteen  impedance  ratios 
can  be  obtained  covering  a  wide 
range  of  values.  The  unit  has  a 
continuous  power  rating  of  90  w 
and  can  handle  peak  powers  of  more 
than  100  w.  At  the  continuous 
power  rating,  the  transformer  dis¬ 
tortion  is  1  percent  or  less  above 
30  cycles  under  normal  operating 
conditions.  Upper  frequency  limit 
is  between  50  and  100  kc. 


•  Why  put  up  with  pliers  that  aren't  exactly  right 
—pliers  that  may  be  costing  you  valuable  produc¬ 
tion  minutes.’  In  the  complete  Klein  line  there  is 
a  pair  of  pliers  for  every  job  in  radio,  TV  or  am¬ 
plifier  wiring.  You’ll  find  long  nose  pliers  that 
assure  a  tight  grip  even  in  confined  space,  keen 
edged  cutters,  flat  nose,  duck  bill— whatever  you 
need,  and  in  a  wide  variety  of  sizes. 

Klein  Pliers  are  better  pliers,  too,  each  pair  in¬ 
dividually  tested  for  proper  balance  and  hand-fic 
Made  by  plier  specialists  with  a  reputation  for 
quality  "Since  1857." 


Wide-Bantl  Oscilloscope 

Tektronix,  Inc.,  P.O.  Box  831, 
Portland  7,  Oregon.  Type  517  wide¬ 
band  h-v  cro  is  designed  primarily 
for  the  observation  and  photo¬ 
graphic  recording  of  very  fast¬ 
rising  waveforms  having  a  low  duty 
cycle.  A  quantitative  instrument, 
it  has  all  critical  voltages  elec¬ 
tronically  controlled  to  preserve  the 
accuracy  of  the  sweep  and  vertical- 
amplitude  calibrations.  The  ampli¬ 
tude  calibrator  provides  continu¬ 
ously  variable  output  voltages  in 
six  ranges,  from  0.15  v  to  50  v 
full  scale,  with  an  accuracy  better 
than  4  percent  of  full  scale.  Dis- 
tributed-type  vertical  amplifiers 
provide  a  rise  time  of  0.007  usec 
with  maximum  sensitivity  of  0.1  v 
per  cm.  A  continuously  variable 
trigger-rate  generator  operating 
from  16  to  16,000  cps  in  three 


ASK  YOUR  SUPPLIER 
Foreign  Ditiributor:  International  Standard 
Electric  Cerp.,  New  York 


This  Klein  Pocket  Tool 


sixes  Klein  Pliers.  A 
copy  will  be  sent  withont 
obligelhn. 


ICklCH*.  DL,0.L1 


Esiaklisliil  1IS7 
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Save  Space -Save  Time 


CURTIS 

TYPE 

"CDM" 

BLOCKS 


MEASUREMENTS 

CORPORATION 


CURTIS  DEVELOPMENT  &  MFC.  CO 


MEASUREMENTS 

CORPORATION 


Manufacturers  of  Precision  Electrical  Resistance  Instrumenfs 


PALISADES  PARK  •  NEW  JERSEY 


TYPE: 

Pwetery  o»f  mbWd.  Yo«r  chok* 
•f  1  to  50  torminob. 

RATED; 

750  Voitt  botwoon  tormiook  of 
oppo«H«  polarity  ond  to  proond. 
50  Amp*.  (CooMrvorivo). 

MURKBI; 

Wbito  morltor  strip  for  circwH 
idontHIcotiofi. 


Meosursmenft  CorporoHen 
MODEL  31 


INTERMODULATION 

METER 

•  Comp/«f«/y  Self-Contained 
•  Direct  Reading  For  Rapid, 
Accurate  A4easurements 

To  inswre  peak  performance  from  all 
CHidio  systems;  for  correct  odjustment 
and  maintenance  of  AM  ond  FM  re* 
ceivers  and  transmitters;  checking  line¬ 
arity  of  film  and  diu  recordings  ond 
reproductions;  checking  phonograph 
pickups  ond  recording  styli;  odfusting 
bios  in  tope  recordings,  etc. 

The  generotor  section  produces  the 
miied  lew  ond  high  frequency  signol 
required  for  intermodulcHion  testing. 
A  direct-reoding  meter  mtosures 
the  input  to  the  analyser  section 
ond  indicotes  the  percentage  of 
intermodulotion. 


Write  for  Oulkfin  OS- 
11  d.  For  quick  reference 
consult  our  condensed 
ccrtolog  in  the  A4cGrow- 
Hilt  Efectrkof  Cotofog 
for  Production 
Engineers. 


1203  NORTH  33rd  STREH  n  MILWAUKEE  16,  WISCONSIN 


Meosurements  Corporotion 
MODEL  56 


UHF  RADIO  NOISE 
&  HELD  STRENGTH 
METER 

Frequency  Range 

15  Me.  to  150  Me. 


FREQUENCY  ACCURACY;  ±2% 
Individually  colibrolud  dial. 


SENSITIVITY  RANGE;  1  to  100,000 
micrevoltt.  Direct  reading  dial. 


POWER  SUPPtY;  Built-in  supply,  117 
volte  AC,  6  volte  DC. 


Exclueive  Canadian  Diet.;  RCA  Victor,  Ltd 
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NfW  WOOUCTS  (cMthiiml) 

ranges,  with  an  accuracy  of  5  per¬ 
cent  of  full  scale,  is  incorporated  in 
the  instrument. 


Gammometer 

The  Ohmart  Corp.,  2347  Ferguson 
Road,  Cincinnati  38,  Ohio.  Model 
AH-1  gammometer  is  an  instrument 
designed  for  the  analytical  measure¬ 
ment  of  microcurie  quantities  of 
gamma  activity.  It  uses  the  Ohmart 
Cell  (in  which  radioactive  energy 
is  converted  directly  into  electrical 
energy)  as  the  radioactive  element, 
thus  eliminating  need  for  a  h-v 
power  supply.  Ranges  are  from  as 
low  as  0.1  microcurie  to  10,000 
microcuries  full  scale,  calibrated  in 
terms  of  Radium  (standard),  lo- 
dine-131  or  Cobalt-60.  For  measure¬ 
ment  of  ambient  field  intensity  the 
units  are  available  calibrated  in 
milliroentgen  per  hour  from  0.1  to 
10,000  mr  per  hour  full  scale. 


Thermal  Switch 


The  LaPointe  Plascomolo  Corp., 
Windsor  Locks,  Conn.,  has  avail¬ 
able  the  model  SW-T-1  thermal 
switch  for  remote  on-off  control  of 
auxiliary  electrical  circuits.  It 
eliminates  special  wiring  and 
switching  equipment.  Design  fea¬ 
tures  include  small,  compact  size, 
easy  installation,  rugged  construc¬ 
tion,  fast  self-recycling,  pure  silver- 


ook  to 

FLUOROFLEX^-T 

for 


with  the 

optimum  performance 
you're  looking  for 

“Teflon”  powder  is  converted  into 
Fluoroflex-T  rod,  sheet  and  tube  under 
rigid  control,  on  specially  designed 
equipment,  to  develop  optimum  inert¬ 
ness  and  stability  in  this  material.  You 
can  be  sure  of  ideal,  low  loss  insulation 
for  uhf  and  microwave  applications . . . 
components  which  are  impervious  to 
virtually  every  known  chemical . . .  and 
serviceability  through  temperatures 
from  — SO^Fto  +500°F. 

Produced  in  uniform  diameters, 
Fluoroflex-T  rods  feed  properly  in 
automatic  screw  machines  without  the 
costly  time  and  material  waste  of  cen¬ 
terless  grinding.  Tubes  are  concentric 
—  permitting  easier  boring  and  ream¬ 
ing.  Parts  are  free  from  internal  strain, 
cracks,  or  porosity.  This  means  fewer 
rejects,  longer  service  life. 

Mail  in  the  coupon  for  more  data. 

*Du  Pont  trade  mark  for  it*  tetraftuoro- 
ethylene  reiin.  fFluoroflex  it  a  Resittoflex 
regittered  trade  mark  for  products  made 
from  fluorocarbon  retint. 


RESISTOFUX 


RESISTOFIEX  CORPORATION,  ••lUvill*  9,  N.  J.  1-4 

SEND  NEW  RULIETIN  containing  Itchnicol  data  and  information  on 
Fluoroflox-T 

RARE . IITIE . . . 

COtIfARY . . . . 
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STODDART  AIRCRAFT  RADIO  CO. 

bbUU  SANTA  MONICA  BLVD.,  HOLLYWOOD  38,  CALIFORNIA 
M.llodt  979k 


to-silver  contact  and  mechanical 
stability.  Maximum  load  is  50  w; 
actuating  load  minimum,  100  w  at 
117  v;  and  actuating  load  maxi¬ 
mum,  500  w  at  117  V. 


MEASURING  EQUIPMENT 

Complete  Frequency  Coverage— 14kc  to  lOOOmc  / 


14kc  to  250kc 

Commercial  Equivalent  of 
AN/URM-6. 

Very  low  frequencies. 


AU*GIa88  Kine8cope 

Radio  Corp.  of  America,  Harrison, 
N.  J.  The  17HP4  is  a  17-in.  all- 
glass  rectangular  picture  tube  with 
low-voltage  electrostatic  focus.  The 
focusing  electrode  features  its  own 
base-pin  terminal  to  permit  design¬ 
ers  a  choice  of  focusing  voltage  for 
best  results.  The  tube  has  a  Filter- 
glass  faceplate,  an  external  con¬ 
ductive  bulb  coating  and  an  ion  trap 
gun.  Its  picture  -screen  measures 
143  X  11 A  in. 


150kc  to  25mc 

Commercial  Equivalent  of  AN/PRM-1. 
Self-contained  batteries.  A.C.  supply 
optional.  Includes  standard  broadcast 
band,  radio  range,  WWV,  and  commun¬ 
ications  frequencies. 


15mc  to  400mc 

Commercial  Equivalent  of 
TS-587/U. 

Frequency  range  includes 
FM  and  TV  Bands. 


Instrument  Rectifiers 

Electronic  Devices,  Inc.,  429  12th 
St.,  Brooklyn,  N.Y.  Minisel  instru¬ 
ment  rectifiers  using  selenium  rec¬ 
tifier  cells  are  made  possible  by  a 
special  plate-stabilizing  process  and 
by  matching  the  characteristics  of 
the  individual  cells  to  give  excel¬ 
lent  uniformity  within  and  between 
units.  They  are  manufactured  in  all 
standard  configurations :  half-wave, 
center-tap,  doubler,  }  bridge  and 
bridge.  The  individual  cells  are 
rated  at  10  v  a-c  input  and  5  ma 
d-c  output,  but  can  be  had  in  input 
ratings  up  to  26  v  a-c  and  output 


375mc  to  lOOOmc 

Commercial  Equivalent  of 
AN/URM-17. 

Frequency  range  includes  Citizens 

Band  and  UHF  color  TV  Band.  ^ 

These  instruments  comply  with  test  equipment  requirements  of 
such  radio  interference  specifications  as  JAN- 1 -225a,  ASA  C63.2, 
16E4(SHIPS),  AN-l-24a,  AN-l-42,  AN-l-27a  MIL-l-6722  and  others. 


m 
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This  selectecj  ^foup  of  18  of  the  most  frequently  used 
connectors  in  the  BNC  series  is  a  sure  fire  solution  to 
your  connector  problems! 

No  more  loss  of  vital  time  rummaging  tor  the  proper 
fitting,  no  more  drafting  room  pu72les  concerning  dimen 
sions  and  perspective,  no  more  makeshift  connections  in 
any  department! 

Here,  in  this  "BNC  Kit,  isithe  connector 
you  want,  when  you  want  it.  One  single.  |  B  ■  ■  i 
dependable,  source  of  supply,  always  handy  ^11^ 
tor  practical  application'  ^  ' 

For  your  convenience  in  the  future 
NOW! 


ORDER 


Genemofors 


Dy  nomofors 


fo  AC  Converters 


Inductor  Alternators 


Magmotors 


0CTOtt  KIT 


for  — 

Rtstarck  lahtratorias 
DmlapMRt  UbantiriK 
PradMct  Eii|imirs 
DisifN  ERfiiiMn 
Fitid  Tntiiif 

Labdnrttry  Tistiif 
^4!  iRSHCtWR  DdiU. 

I  Pratdtyft  DisifR 
W  i  DraftsMi 
Mddtl  Stops 


KIT  INCLUDES 
2  Mcb  1  d«cb 


plus - 

•  Niavy-dity,  3-hii|t, 
licit!  itility  MSI, 
with  US  MN  RWdtors 
stMpcd  M  cast  far 
easy  MaatiScatiM. 

•  Oascriptiaa  aad  la- 
stractiaa  Stoat 

Ottor  Caaiial  Caaaac- 
tar  Sarias  la  stack. 


1422 

#  SpweificoUY  daiigiMd  to  moot  tha 
growing  aaad  tor  a  O.  H.  F.  ia> 
^dtiag  antariol  Ihola  low  ia 
coat 

'MaaU  IAM-P-77  oad  MIL-P-77A 
apacifieotioas. 

IP  Withstaneb  high  tamparalura  dua 
to  its  thanaosattiag  aotura. 

#  Has  oulstaadiag  alacMcal  prop- 

aiHas. 

9  Has  low  spacific  grority  —  is 
stToag  aad  rigid  with  aausoallT 
high  cootprassiTa  aad  taasila 
straagths. 

9  Has  azcalloat  impaet  straagth 
aad  hordBass  allowiag  its  osa 
uadai  highly  ohusiTa  coaditioas. 

9  Its  dimaasioaal  stability  aad  ua- 
usuol  chamical  inortaasa  allow 
its  uso  whoro  othar  motarials 
hriL 

9  Raadily  raachinabla  to  axtrooM- 
ly  cloaa  tolarcmcos. 

9  AvoUabla  os  eoatarlass  grouad. 
rods  ia  aay  diaaistar  up  to  1**. 
Also  cost  ia  lorgar  diaaiolar  rods 
aad  shoots. 

Write  today  tar  foeksFcol  bsl> 
laflai  aad  oosiplas.  Oar  oagtsaar- 
lag  statt  It  always  at  yaar 
ditpatal. 


Coitar  DC  to  AC  Convarton,  Dynoiwstors,  Ganamotort, 
Mogmatort,  and  Indactor  Altomotors  linvaftarsi  ora 
moda  In  o  wida  voriaty  af  typ«*  oivd  copoeltiat  adapt 
Ohio  to  communicatlans,  tabarotofy,  and  industrial  ap> 
piicotiant,  of  nwny  kinds.  Widaly  usad  in  aircraft, 
marina,  and  mablla  radio,  gaaphyskol  instrumonts, 
I oba rotary  wark,  ignition,  timing  and  many  otbar  uMs. 


2M«  N.  Maplawaad  Avo.,  CMcogo  47 
Sain  oacar  in  PriKisal  Ollar 


MAIL  COUPON  FOR  aTAlOGS  I 

Pl9aM  send  catal«9»  contolntno  comoMt  in-  | 
formolion  on  Cortar  Notory  P9W9r  Sv^iM.  | 


THE  BEX  COBPOBATION 

67  LANDSDOWNE  STREET 


CAMIRIDGE  39.  MASS. 


M  3  ¥9rsmtilt 
CMStrvrtfMs 


M.TYPE 

leoling  m9mH 
oil  MIL-T*27  ftp*ct.  St*«l 
boM  cov«f  it  d««p>t*ol 
iolder»d  into  ca>«.  Tor* 


THERE’S  NOTHING  TOUGHER 
THAN  THE  "SEALED-IN-STEEL” 
NEW  EQUIPMENT  LINE 


CHICAGO  TRANSFORMER 

DIVISION  Of  ESSEX  WIRE  C  O  R  fO  R  ATI  ON 

3501  ADDISON  STREET  •  CHICAGO  18,  ILLINOIS 


I  NEW  PRODUCTS  (cmIhumR) 

! 

I  current  ratings  up  to  10  ma  d-c  for 
special  applications. 


Low  Resistance  Ohmmeter 


Thomas  &  Skinner  Steel  Prod¬ 
ucts  Co.,  1120  E.  23rd  St.,  Indian¬ 
apolis,  Ind.,  recently  introduced 
Orthosil,  a  new,  4-mil  iron-silicon 
material  for  laminations,  designed 
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builds  the  world’s  toughest  transformers 

in  a  complete  range  for  every  need 

From  "flyweight”  High  Q  Chokes  to"heavyweight”Modulation  bruisers, 
CHICAGO  "Sealed-in-Steel”  transformers  are  really  rugged.  Talk  about 
"torture” — th^e  units  can  "take  it,”  and  deliver  complete  dependability 
and  continuojis^rvice  under  the  moat  adverse  conditions.  Your  elec¬ 
tronic  parts  distributor  can  supply  the  complete  range  of  Chicago  New 
Equipment  units  for  every  modern  circuit  requirement:  Power,  Bias, 
Filament,  Filter,  Audio,  MIL-T-27,  Stepdown,  etc. — all  in  exclusive 
"Sealed-in-Steel”  construction. 


one-piece  arawn-Bieei  cases  are 
the  strongest,  toughest,  best-looking 
transformer  construction  available.  The 
one-piece  seamless  design  (in  a  choice  of  3 
mountings)  enclosing  an  electronically 
perfect  unit,  provides  the  best  possible 
electrostatic  and  magnetic  shielding,  with 
comp/ete  protection  against  adverse  atmos¬ 
pheric  conditions.  Whether  your  trans¬ 
formers  must  pass  the  most  rigid  MIL-T- 
27  specs,  or  are  intended  simply  for  average 
applications — play  so/e— choose  Chicago 
**Sealed-in-Steer'  transformers. 


You'll  want  the  full  details  on 
CHICAGO'S  New  Equipment  Line — 
covmng  the  full  range  of  "Sealed-in- 
Steel"  transformers  designed  for 
every  modern  circuit  application. 
Write  for  your  Free  copy  of  this  im- 
portant  catalog  today,  or  get  it  from 


teoled.  Ceramic  bushings. 
Stud-mounted  unit. 


Steel  bose  cover  fitted 
with  phenolic  terminal 
boord.  Convenient  num¬ 
bered  solder  lug  termi- 
noil.  Flonge-mounted. 


With  10"  color-coded 
leods  brought  out  through 
fibre  boord  bose  cover. 
Leod  ends  ore  stripped 
and  tinned  for  eosy  sol¬ 
dering.  Flonge-mounted. 


your  electronic  parta  distributor. 


€ 


James  G.  Biddle  Co.,  1316  Arch  St, 
Philadelphia  7,  Pa.  The  Megger 
low-resistance  ohmmeter  is  self-con¬ 
tained  with  a  compartment  for 
storing  leads  and  hand  spikes.  It  is 
supplied  in  two  models,  both  having 
the  same  ranges  of  0  to  1,000  and 
0  to  10,000  (lohms.  Model  IB  is 
a  battery-powered  set  that  employs 
2  Burgess  4  FH  dry  cells  or  equiva¬ 
lent.  Model  IR  has  a  built-in  recti¬ 
fier  that  can  be  plugged  in  to  any 
ordinary  lighting  circuit  outlet. 
Each  complete  unit  weighs  about 
19  lb.  Ranges  of  the  instrument 
cover  applications  such  as  routine 
tests  on  circuit-breaker  contacts, 
relays,  switches,  bonds,  connections 
and  joints,  and  bar-to-bar  tests  on 
commutator-type  armatures. 


Laminating  Material 


POSE  YOUR  PROBLEM 

> AUBURN* 

WILL  SOLVE  IT! 


Bird’s  engineering  staff  has  the 
answers  to  your  Jewel  Bearing 
needs.  Jewels  of  any  sixe  can  be 
furnished  to  exact  tolerances  . . . 
either  unset  or  set  in  screws  or 
bushings  of  your  design,  ready  for 
assembly  into  your  product  without 
further  inspection,  ^own  below  are 
just  two  of  the  many  types  of  Jewel 
Bearings  —  precision  msnnfactured 
by  Bird  —  outlining  dimensions 
needed  for  ordering.  A  simple  sketch 
incorporating  these  specifications 
will  help  us  to  furnish  . . .  more 
quickly  . . .  more  accurately,  a 
quotation  and  delivery  of  the  right 
Jewel  Bearing  to  help  you  build 
quality  into  your  product. 
Performance  proved  for  precisiott 
artd  long  life. 


Datignod,  fobricotad  ,  .  .  a  fwl 
sioda  for  avary  purpoia  .  .  .  < 
aiolariait  incliidingi 

Laaffiar  •  Asbaifat  a  Cart 


Tadaa  a  S^aW  MaSariali 

Sand  US  datailt  about  your  problaas 
in  this  laid  .  .  .  your  ipacileolloM. 
biuaprints. 

WaTI  ba  glad  to  adviia  you,  and  to' 
sand  quotations  if  wantod  .  .  .  witbout 
obligation  to  you. 


SIS  STACE  ST.  MIDDUTOWN,  CONN. 

f«r  M«r«  TfcoM  tO  Ymt# 

Aflonto,  G«.;  Mkli.i 

M«.|  Lm  C«I.J  MlNAMMlUak 

Mlmi.j  D.C. 


Oufsida  diamafar! 


Thicknatt 


Sapphirs 


Polish  kola  Polish  faeas 
Specify  tolarancas 


Cuts  Down  on  Relay 
Replacements 

General  Electric’s  new  air¬ 
craft  relay  is  more  highly 
arc-resistant,  has  non-track- 
ing  stack  insulation,  be¬ 
cause  of  a  revolutionary 
technique  for  directly  mold¬ 
ing  contact  arms  into  a 
polyester  compound. 


Outside  diametar, 


Thickness 


A  more  powerful  magnet  structure  yields 
a  higher  tip  pressure,  adds  to  the  surety 
of  making  contacts.  And  the  relay  is 
available  for  quick  shipment.  Write  Sec¬ 
tion  730-38  for  Bulletin  GEA-5729. 
Genifraf  Electric  Co.,  Schenectady  5,  N.  Y, 
_ _ 73»ig 


Sapphire  or  glaw  Polish  faces 
Specify  lolaraiices 

The  engioeering  staff  of  the  Bird 
Company  is  at  your  service  for  all 
small  bearing  problems. 


Rated  at  28  volts  d.c.,  the  re¬ 
lay  withstands  surges  up  to 
1500  volts. 
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POTTER  INSTRUMENT  COMPANY 


especially  for  high-frequency  in¬ 
ductors.  The  laminations  have 
exceptionally  high  permeabilities, 
with  correspondingly  low  core 
losses.  Orthosil  is  oriented  to  pro¬ 
vide  directional  magnetic  charac¬ 
teristics  and  was  developed  prima¬ 
rily  for  frequencies  of  from  400 
to  2,000  cycles.  It  is  also  readily 
adaptable  to  the  audio  ranges. 


NOW.. .9000  records 

per  minute]  ^ 
WtlltlllNEW  POTTER  lli^Sp«( 

TELEDELTOS 

RECORDER 


IMMEDIATELY  VISIBLE 
INSTANTANEOUS 
PERMANENT 
DIGITAL 


Subminiature  Receiving 
Tubes 

General  Electric  Co.,  Syracu.se, 
N.  Y.,  has  developed  two  new  sub¬ 
miniature  receiving  tubes  for  mili¬ 
tary  aircraft  service.  Type  GL-5797 
is  a  semiremote-cutoff  pentode  de¬ 
signed  for  use  as  a  r-f  amplifier. 
The  GL-5798  is  a  medium-mu  twin 
triode  designed  for  use  as  an  oscil¬ 
lator  mixer.  Both  are  rated  for  use 
at  frequencies  of  up  to  400  me  and 
are  particularly  suited  for  applica¬ 
tions  in  which  the  supply  voltage  for 
heater  and  plates  is  about  26.5  v. 


Designed  to  record  mea¬ 
surements  obtained  on 
Potter  Electronic  coun¬ 
ters.  scalers,  chrono¬ 
graphs  and  irequency- 
time  counters. 


The  Potter  Instrument  Co. 
High  Speed  Teledeltos 
Recorder  provides  a 
permanent  recording  of 
digital  information  at 
rotes  up  to  150  six-digit 
emswers  per  second.  The 
measurements  are  trans¬ 
ferred  to  electrically  sen¬ 
sitive  paper  using  four 
stylii  for  each  digit  ar¬ 
ranged  in  the  famous 
Potter  (1-2-4-8)  read-out. 
The  records  are  indexed 
intermittently  and  con¬ 
trolled  by  the  events 
being  measured. 

V/rite  for  information  on 
spec’ ho  applications  to 
Dept.  6L. 


POTTER  RECORDING 
COUNTER  CHRONOGRAPH 


Measures  time 
intervals  up 

of2.5niicrosec- 
onds.  (Higher 
resolutions  are 
also  available.) 

Applicable  to  projectile  velocity  mea¬ 
surements,  frequency  measurements, 
geophysical  measurements,  teleme¬ 
tering  and  wherever  micro-second 
timing  is  required. 


Frequency  Counter 

Hewlett-Packard  Co.,  395  Page 
Mill  Road,  Palo  Alto,  Calif.  Model 
524A  frequency  counter  is  the  first 
single-unit  commercial  equipment 
capable  of  instantly  measuring  and 
displaying  low,  medium  and  higher 
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FOR  YOUR  PANEL 

A  NOVEL  ind  UNIQUE  CIRCUIT  INDICATOR 
DESIGNED  FOR  NE-51  NEON  LAMP  » 
For  110  or  220  volt  circuits 

The  required  resistor  is 

an  integral  part  of  this  assembly  f  i 

-.•‘hMlItln.”  f  J 

RUGGED  •  DEPENDABLE  /  ^ 
LOW  IN  COST 


PATENTED:  No.  2.421.321 
Cot.  No.  321306-997 


WILL  KDEF  TRY  A  SAMPLE? 

Writ*  on  your  compony  lett*rh*acl.  We  will  oct  at  one*. 
No  cfiorge,  of  count, 

StMD  fOU  m  192  PASl  HANDBOOK  Of  PHOT  U6HTS 

Among  our  thousandc  of  Pilot  Light  Asstmblits  there  is  onoi 
which  will  fit  your  sptciol  conditions.  Many  or*  especially 
made  and  approved  for  military  use.  W*  pride  ourselvm 
on  prompt  deliveries— any  quantity. 

ASK  FOR  OUR  APPLICATION  INOINCCRINS  SCRVId 

Foremost  Manufacturer  of  Pilot  Lights 

The  DIAL  LIGHT  COMPANY  of  AMERICA 

900  BROADWAY,  NEW  YORK  3.  N.  Y.  SPRING  7-1300 


Littio  thoiiht'Ol  faets  abtit  aapaeitara 

Th»  shad  >r»«W«w  vallaf*  at  ■  wIlMea  S£. 


■  =  BnakdowB  vannei 


nmoinuu  avAcnoai  s*  nwrtMtr  m*  i*  wb 


mDosnuu  capacrom  on  moat 


want  TODAY  roa  oitajlid  cataioo 


INDUSTRIAL  CONDENSER 


•  t  k  •  r 
casacllw 
tacN  tkal 

•  III  iMl* 


WASHER  SPECIALISTS  for  nearly 
hair-a<entury.  Dies  in  stock  will 


M  produce  most  sizes.  Big  runs  made 
with  automatic  presses.  An  econom- 

Oical,  accurate,  and  highly  reliable 
source  for  washers,  also  all  kinds  of 
metal  stampings.  HAVE  WHITE- 
HEAD'S  CATALOG  ON  FILE; 
write  for  it. 


IITAINia 

loot 

spAcias 

SP«M*  TINSIOW 
SOUAtl  HOU 
STAS  loot 
TNtUST 

ton*«m 


LESS 

MORE 


l-'andIVa" 

SUB. MINIATURE 
AND  MINIATURE 

ELECTRICAL  METERS 

j  FOR  AIRCRAFT,  GUIDED  MISSILES, 
ELECTRONIC  ond  ATOMIC  DEVELOFMENTS, 

I  COMMUNICATIONS  ond  INDUSTRY 
'  WH«rwv«r  lo»$  wvight  oi>d  amolUr  sis#  or«  vitol, 
th«M  tub.miniotvr*  ond  miniotur*  nwtDra  ollow 
I  mer«  aovingt.  Th«y  not  only  prowkto  occwrocy  and 
I  dopandobility  oqiMil  to  that  cd  lorgor  modals,  but, 
in  oddition,  tha  inharontly  atrong  conatruction  with* 

I  atonda  ahock  ond  vibfotion  for  bottor  thon  convon* 

I  ttonol  aiiod  inatrwmonta.  A  D'Araonvol  typ«  mov«. 
mont  of  •xeallont  d«ai9nr  procialon  workmonahip 
ond  motofiola  of  aoloctod  quolity  pormit  minioturt. 
Botion  whilo  rotoininq  hlqh  porformoiKO  atondorda. 
Motora,  toating  dovkos  ond  olliod  oqulpmont  oro 
ovoilobLo  for  o  wido  vorioty  of  roquiromonta  and 
con  bo  odoptod  for  va#  whorovor  it  it  doaired  to 
mooauro  quontitioa  oloctrkoliy.  Inatrumonta  oro  ongi* 
noorod  for  unuauol  opplkotiona  by  our  atoff  of  aklll. 
od  tocKnkiona.  EMciont  production  inavroa  good  do. 
livory  ond  low  coat  on  both  roguior  ond  apocioi  joba. 
If  amollor  aico  ond  lightor  woight  con  holp  aolvo 
your  inatrumont  probloma,  fill  in  ond  moil  th#  ot* 
tochod  coupon  today. 

international 
V  Ar  ingtrumentg 


P.  O.  tox  2954,  NEW  HAVEN  15,  CONN. 
LIAISON  ENRINCCRS  IN  PRINCIPAL  CITIES 


Ptooao  Bond  mo  onginooring  doto  ahoota 
cevoring  tho  Intornotionol  lino  of  inatru* 
monta. 


POSITION^ 
CO.  NAME. 


1691  W.  LAFAYETTE 


DETROIT  16,  MICH. 
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I  NEW  raODUCTS 


(cMlliiwd) 


racipc  UiyiSion 

Ay/af/on  Corporation 


frequencies  up  to  10,000,000  cps.  It 
eliminates  the  need  for  harmonic 
amplifiers,  transfer  oscillators,  mul¬ 
tivibrators  and  oscilloscopes  in  fre¬ 
quency  work.  The  exact  frequency 
of  each  unknown  measured  is  pre¬ 
sented  instantly  and  directly  on  the 
instrument’s  front  panel.  For  de¬ 
termination  of  frequencies  above 
300  cps  the  equipment  counts  and 
displays  the  unlmown  directly  on 
the  front  panel.  For  low-frequency 
work  the  instrument  measures  the 
period  or  duration  of  a  cycle  in 
microseconds.  Price  of  the  unit  is 
$2,000. 


Commutation  of  telemetering  subcarrier  oscillator  input 
voltages  or  pickup  output  at  high  sampling  rates  can 
now  be  provided  with  this  new  Bendix- Pacific  TSC-18 
Commutating  Switch. 

The  TSC-18  Commutating  Switch  is  a  three  pole  switch 
having  60  contacts  per  section  and  shorting  type  contact 
wipers.  Non-shorting  type  operation  may  be  obtained  by 
connecting  to  alternate  contacts  giving  30  circuits  in  each 
section  with  60%  duty  cycle.  The  wipers  are  adjustable 
for  synchronization  of  all  sections. 

Long  life  has  been  engineered  into  the  switch  through 
the  use  of  heat  treated  precious  metal  contact  pins  and 
wipers.  The  contact  plate  and  rotor  are  completely 
enclosed  in  an  aluminum  housing  which  is  attached  to  a 
small  permanent  magnet  motor  having  an  integral  gear 
train  and  governor. 


Torque  Motor 

Midwestern  Geophysical  Labora¬ 
tory,  Tulsa,  Okla.  Model  8  electro¬ 
mechanical  actuator  was  designed 
primarily  to  stroke  hydraulic  servo¬ 
valve  pistons.  It  is  usually  driven 
from  a  servoamplifier  utilizing  two 
output  tubes  in  push-pull.  This 
actuator  produces  over  6  inch- 
pounds  of  torque  at  a  radius  of 
0.906  in.  with  40  ma  differential 
current  in  its  two  coils  (2,900  ohms 
each).  It  has  a  maximum  stroke  of 
±0.020  in.  and  less  than  2  percent 
hysteresis.  The  motor  weighs  18 
I  ounces,  and  has  a  no-load  natural 
frequency  of  425  cps. 


A((«l«ration:  Satisfactory  to  40  G  olong 
any  aait 

Vibration:  Satisfactory  to  20  G  of  a 
frequency  of  55  cps  or  10  G  to 
600  cps  along  ony  axis 
Dimensions:  3.5**  max.  diameter; 

4.98**  max.  length 
Weight:  1.18  pounds 


Motor  Voltoges:  6,  12«  or  28  volts  DC. 
Motor  Current:  300  to  500  mo. 
Copacities:  Adjacent  pins:  2.8  mmfd. 
Alternate  pins:  2.2  mmfd. 

Inner  to  middle  slip  ring:  19.2  mmfd. 
Outer  to  middle  slip  ring:  18.3  mmfd. 
Outer  to  inner  slip  ring:  16.7  mmfd. 
Temperoture  ronge:  — 50*C  to  +100*C 


Universal  Motor 

Howard  Industries,  Inc.,  Racine, 
Wisconsin,  has  announced  a  new 
universal  motor,  EMC  model  1120, 
rated  1/40  to  1/12  horsepower.  It 
was  developed  for  laboratory  equip¬ 
ment  and  similar  applications  where 
gear  units  are  not  used.  Housing 
is  ventilated.  Bearings  are  porous 
bronze  sleeve  bearing  with  felt  oil 
reservoir.  Internal  fan  is  standard. 
Weight  is  2  lb.  No  load  speed  is 


Write  for  complete 
information 


,0  !»»»»“«•  TO  W*«N..ro  ,„0ICATI.. M  A 0Br4/*c, 
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HIGH  SPEED  POTENTIOMETER  RECORDER 


•EHER  COMPONENTS 
MAKE 

tSHEt  INSTRUMENTS 
COMPONENTS  OMfON 


Utbl 

9m  PHm  4 


MANUFACTURED  IN 
ACCORDANCE  TO 
JAN-R-26A  Specifications 
Characteristic  G' 


VidotccJi  Inslxiuticnl 


DALE  PRODUCTS.  INC. 


KMMS  AVt,  OIVIUNO  OHIO 


Typo  IIS-10 


DALOHM 


...Jusf  SofiiR  OT  The /Many  Rtotons  I 
Why  VICTOREEN  SUBMINIATURE  | 
TUBES  At*  Being  Used  In  So  Many  j 
Applications ... 

I 

tym  vacuum  TUBiS  | 

S79«  HIGH-VACUUM,  HAIF-WAVE  RECTI- 
TIER . . .  has  a  high  peak  inverte  voHage 
rating  and  very  bw  leakage.  It  is  used 
for  such  appKcalions  as  high  impedance 
vacuum  tube  voltmeters. 

5M0  THRODE  FOR  ElECTROMEnR  AFFU- 
CAT10NS . . ,  used  where  extremely  low 
grid  currents  are  desired. 

SS03  TRIODE  ELECTROMETER  ...  for  radio- 
lion  measurement  oppHcotions. 

SR3t  MEDIUM-MU  TRIODE  ...  for  geiger 
counter  applications,  cathode  follower 
pre-amplifiers,  and  muhivibrator  cir- 
cuits. 

'  VX-IO  THERMAL,  TIME-DELAY  REUY  ...  has 
very  low  leakage  current. 


MINIATURE  PRECISION 
RESISTORS 


More  Information/Sec. 


VOLTAGE  REGULATOR  TUBES 


vn.130  130VOLT GLOW  REGULATOR. ..used 
for  regulating  low  power  plate  supplies, 
screen  potentiob,  and  coupKng  in  D.  C. 
amplifiers. 

SS4t  900  VOLT  CORONA  REGULATOR  ...  | 

used  with  R.  F.  or  vibrator  power  sup¬ 
plies  for  counter  tubes  in  nuclear  and 
cosmic  ray  research. 

5950  700  VOLT  CORONA  REGULATOR  .  . 

for  high  voltage,  low  current  oppUco- 
tions  such  os  stabilizing  the  power  supply 
for  700  volt  geiger  lubes. 

4119  3100  VOLT,  LOW  CURRENT  CORONA 

REGUUTOR. 

4143  1200  VOLT,  LOW  CURRENT  CORONA 

REGULATOR 

VIR.IOOO  1000  VOLT  CORONA  REGULATOR 
FOR  LOW  CURRENTS. 

VXR-IS40  1500  VOLT  CORONA  REGULATOR 
FOR  LOW  CURRBfTS  * 


j  POWER 
RESISTORS 


2B-Watt 
Typ*  RH-eS 


EVERY  DESIRABLE 
CHARACTERISTIC 


1537 


1555 


GEIGER  TUBES 


900  VOLT  GLASS  THYRODE . 
where  small  physical  size 
counting  rates  are  desired. 
300  VOLT  GUSS  THYRODE  . 
to  the  1 587, 


..for  use 
ond  low 


2-WaH  Typ«  RS-2  < 

S-WaM  ®^®'Typ7R8^^ 


I*  TWENTY  READINGS/SEC. 

•  TEN  CHANNELS-TWICE/SEC. 

•  HIGH  ACCURACY 
•  10-50  OR  100MV  INPUTS 
•  PRINTED  OUTPUT— NO  DELAY 
•  HIGH  IMPEDANCE  INPUT 
•  NO  DARK  ROOM 
•  NO  FILM  READING 

i 

WRITE  FOR 
BULLETIN  C-39-0 

THE  RALPH  M.  PARSONS  COMPANY 

617  SO.  OLIVE  STREET  LOS  ANGELES  14,  CALIF. 
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— — - ^ Brooklyn  11,  N.Y.  •  STogg  2-3464 


*////// 


X  THE  GRAYHILl  SERIES  5000  ^ 

/  MINIATURE  TAP  SWITCH  IS  DESIGNED  \ 
f  TO  MEET  SPACE  FACTORS  INVOLVED  IN  ] 
THE  MINIATURIZATION  TREND.  THE 
POSSIBLE  CONTACT  ARRANGEMENTS  RUN 
FROM  A  SINGLE  DECK  UP  TO  10,  WITH 
FROM  2  TO  10  TAPS  PER  DECK.  EITHER 
SHORTING  OR  NON-SHORTING  CONTACTS. 

[  RATED  TO  BREAK  I  AMP.,  115  V. A  C,  > 
\  NON-INDUCTIVE. 


Our  Ohms  Travel 
In  The  Best  Circuits 


You’ll  find  them  in  the  moet 
coatly  and  intricate  electronic 
and  avionic  equipment — and 
in  scads  of  everyday  appli¬ 
cations,  too. 

For  at  IRC  we  package  ohms  for 
nearly  every  use.  You  can  have 
them  as  finicky,  as  friendly,  as 
versatile  or  as  varied  as  you 
wish.  All  are  packaged  in  resis¬ 
tors  that  are  reliable  in  every 
respect.  Rigid  quality  control 
makes  them  so. 

The  ohms  you  need  are  ready 
right  now!  You  can  get  them 
without  delay.  Just  let  us  know 
the  kind  and  quantity  you  want. 


Poefc, 


GET  DETAILS  —  Writt 
for  tilt  Groyhill 
Catalog  now 


INTERNATIONAL  RESISTANCE  CO. 

401  M»rth  Br*«4  $lrM< 
PhllMtolahia  a.  Pa. 


4S22  Wnt  Madison  Straat,  Chicaeo 


the  PeHett 

AMPLIFIER  for  ^  11  \/> 
WIDE  BAND  VIDEO  AMPLIFIER 

^  Modal  VT  10  CPS  to  20  MC 


eesigned  for  use  as  an  oscilloscope 
'flection  amplifier  for  the  meas- 
grement  and  viewing  of  pulses  of 
|hort  duration  and  rise  time.  Ex- 
teljent  for  TV,  both  black  and 
khite  and  color  applications. 

^  Flat  frequency  response  from 
10  cps  to  20  me  ±1.5  db. 

•  Uniform  time  delay  of  .02 
A  microseconds. 

a  Gain  of  50  db. 

a  Frequency  compensated  high  f 
impedance  attenuator  calibrated 
in  10  db  steps  from  0-50. 

a  Fine  attenuator  covers  a  10  db  ra 

a  Phase  linear  with  frequency  over 
entire  band. 


PROflLES  and  MODELS 


A  rool  menay  $ovar  far  indwtfry. 

Pravon  by  th#  axparianc#  of  tool  and  dfo, 
oloctronic  mochino,  rodio,  oloctrical 
ond  inttnimonf  monufoctwron. 

The  Green  Engraver  xtps  out  preci¬ 
sion  work  on  metal,  plastics,  wood,  glass, 
hard  rubber,  etc.  .  .  .  engraves  panels, 
name  plates,  scales,  dials,  molds,  lenses, 
instruments,  instruction  plates,  directional 
signs  ...  by  simple  tracing.  Routing, 
profiling  and  three  dimensional  modeling 
indicate  its  versatility.  Electronic  etch¬ 
ing  attachment  available. 

Specify  the  Green  Engraver  for  the  best 
in  low  cost  performance. 

Special  attachments  and  engineering 
service  available  for  production  work. 

FREE  —  Fact-packed  folder 
_ yours  upon  request. 


/  /."’Pc. 

I  ‘Afi 


Complete  Details 


363  Putnam  Av*.,  Cambridga,  Mast. 
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TRANSICOIL  CORPORATION 


NEW  PRODUCTS 


Audio  Oscillator 

Waveforms,  Inc.,  333  Sixth  Ave., 
New  York  14,  N.  Y.  Model  610-B 
extended-range  audio  oscillator  is 
a  miniature  precision  instrument 
measuring  6  in.  high  X  41  in.  wide 
X  51  in.  deep.  Frequency  range  is 
18  cycles  to  1.2  me  in  five  overlap¬ 
ping  ranges.  Other  features  are: 
distortion  less  than  0.2  percent  over 
moat  of  the  useful  range;  constant 
output  of  ±0.6  db  from  18  cycles  to 
100  kc;  300-deg  vernier-drive  dial; 
accuracy  and  stability  ±2  percent 
±1  cycle  for  all  conditions  of  line 
voltage  variation  (±10  v)  to210kc. 


Literature 


Microwave  Equipment.  Westing- 
house  Electric  Corp.,  Box  2099, 
Pittsburgh  30,  Pa.  Booklet  B-5448 
deals  with  t3T)e  FB-1  microwave 
equipment.  The  8-page  booklet 
describes  equipment  designed  to 
provide  reliable  communication 
channels  for  telemetering,  super¬ 
visory  control,  voice  communica¬ 
tion,  protective  relaying,  teletyp¬ 
ing,  facsimile  and  load  control. 
The  transmitter  and  receiver  are 
block  diagrammed  with  tube  types 
indicated,  and  complete  specifica¬ 
tions  for  the  equipment  are 
presented. 


our  best  answer  to  precise,  dependable  servo  operation  is  the 
Tronsicoil  control  motor  and  gear  train  combinotion,  either  os  separate 
matching  units  or  in  a  single  case.  Each  is  built  for  the  other.  Together  they 
combine  to  match  your  specifications  exactly — mechanically  and  electrically. 

Transicoil  servo  motors  ore  supplied  in  2-phase  line  operation  or 
plate-to-plote  types  for  either  60-cycle  or  400-cycle  use.  Output  ratings 
range  from  fractions  of  a  watt  to  10  watts. 

Gear  assemblies  ore  beautifully  miniaturized,  built  like  fine  watches 
for  negligible  backlash,  designed  to  mount  the  motor  and  data  elements 
and  to  provide  the  necessary  shaft  output.  Transicoil  gear  trains  can  also 
be  supplied  separately  for  use  with  other  control  motors.  Simply  specify 
torque,  backlash,  stop  and  other  requirements  for  the  next  best  thing  to 
a  complete  Transicoil  motor-gear  train  combination! 

Other  Trensiceil  precision  prodocts 
Include  Induction  genorotors  ond  sorvo  ompNflor 
tystoms,  eoch  modo  to  your  oaoct  spociticotions. 

Wrrfe  for  Transicoil  Bulintin  M 


F-M  Receiver.  Raymond  Rosen 
Engineering  Products,  Inc.,  32nd 
&  Walnut  Sts.  Philadelphia  4,  Pa., 
has  available  a  specification  sheet 
on  its  842-C  f-m  receiver,  a  unit 
which  will  fulfill  a  variety  of 
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Meets  the 
SPECIAL 
POWER 
needs  of 


PECO  Kegulattd  Rccfificn  For  Q  reliable,  accurate,  regulated 

PEC  615  S«riM  rectifier  type  power  supply  for  power¬ 

ing  the  various  sections  of  electronic 
computers,  the  Power  Equipment  Company  has  developed  the  PEC  615  series 
of  units.  Already  installed  and  powering  some  of  the  larger  computer  installa¬ 
tions  in  the  country,  these  units  have  an  extremely  low  maintenance  program 
for  equipment  of  this  size. 

For  complete  specifications,  write  for  Bulletin  No.  109  today. 


PECO  Ruiii 


SPECIAL  FEATURES 


'  laboratory  applications  in  addition 
I  to  its  broad  use  in  the  telemetering 
i  field.  The  instrument  described 
features  automatic  frequency  con¬ 
trol,  automatic  gain  control  and 
'  regulated  voltage  sources  for  crit¬ 
ical  stages. 

i 

Carbonyl  Iron  Powders.  Antara 
Chemicals,  Division  of  General 
Dyestuff  Corp.,  435  Hudson  St., 
New  York  14,  N.  Y.,  recently 
j  issued  a  32-page  booklet  present- 
:  ing  basic  information  on  carbonyl 
!  iron  powders  now  widely  used  in 
high-frequency  cores  for  radio, 
telephone,  tv  and  radar.  Contents 
1  include  unique  features,  electro¬ 
magnetic  data,  design  data,  stabil- 
i  ity  information,  use  in  closed  mag¬ 
netic  circuits,  formulas  frequently 
used  and  a  bibliography  of  perti¬ 
nent  publications. 

Seamless  Tubing.  Uniform  Tubes, 

I  Level  Road,  Collegeville  2,  Pa.,  has 
I  published  a  new  4-page  catalog 
covering  its  complete  line  of  fine 
seamless  tubing  available  in  sizes 
from  0.010  in.  o.d.  to  8  in.  o.d.  and 
in  metal  of  almost  any  desired 
I  analysis.  One  page  is  devoted  to 
Pointer  tubing  (some  of  it  finer 
I  than  a  human  hair)  that  is  used 
as  the  indicating  needle  in  sensi- 
!  tive  measuring  instruments.  The 
balance  of  the  catalog  is  devoted  to 
I  all  larger  tubing  up  to  8  in.  and 
covers  details  of  drawing  and  an- 
{  nealing  operations,  working  toler- 


•  Each  power  supply  is  insulated  from 
ground  so  that  either  polarity  may  be 
grounded  as  required. 

•  Each  power  supply  is  equipped  with 
a  "high-low"  protective  system. 

0  All  tubes  used  are  operated  at  con¬ 
servative  ratings  to  provide  /ong-/ife,  with 
a  minimum  of  maintenance. 

0  At  the  lime  of  starting,  the  voltage  is 
automatically  applied  and  slowly  raised 
to  the  operating  condition  to  protect  the 
tubes  and  condensers. 


REGULATED  RECTIFIERS 

To  meet  the  requirements  of  closely 
regulated  and  filtered  rectifier  type 
power  supplies,  where  the  total 
amount  of  power  is  too  great  to  be 
assembled  into  a  single  cabinet. 
Power  Equipment  Company  is  pre¬ 
pared  to  build  equipments  arranged 
for  mounting  on  racks,  and  de¬ 
signed  to  generally  conform  with 
the  customer's  existing  or  proposed 
apparatus.  For  complete  specifica¬ 
tions,  write  for  Bulletin  No.  108. 


•  Fuses  are  provided  in  each  thyratron 
tube  plate  lead  for  maximum  protection. 


BtHtry  Ch«rt«(s  *  CtUecy  EliniiRSlors  « 
OX.  Poiw  Svyely  <Wts  R«|uUM  Emitsrs  I 
ft  wd  oltar  Spicill  CMnwiMcatioiis  Equipmat  . 


SS  ANTOINETU  S1*EE/  OETROIt  2.  MICHIGAN 


ances  and  metals  available. 

Military  Capacitors.  Sprague  Elec¬ 
tric  Co.,  North  Adams,  Mass.,  has 
released  a  new  catalog  on  military- 
grade  paper  dielectric  capacitors 
made  in  accordance  with  the  re¬ 
quirements  of  specification  JAN- 
C-25.  Catalog  21  is  intended  to 
serve  as  a  ready  reference  guide 
for  engineering  and  purchasing 
agents  in  specifying  and  buying 
capacitors  to  meet  stringent  per¬ 
formance  requirements  for  various 
branches  and  agencies  of  the  Dept, 
of  Defense.  The  24-page,  2-color 
brochure  is  available  on  business 
letterhead  request  only. 

Solderless  Cable  Connectors.  The 
Workshop  Associates,  Division  of 
The  Gabriel  Co.,  135  Crescent  St., 
Needham,  Mass.  Complete  speci- 
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...JONES 

PUICS  t  SOCKETS 


r-306.ca  —  Ptug,  $.J06At  —  Seckat 
Cobl«  OoNip  h  cap.  wMi  Angla  Srocfcoli. 

S«ri«t  300  Small  Plugt  &  So<k«ts 
for  1001  Us«s 

Mad.  in  2  to  33  contoch  for  45  volh, 
5  ampi,  for  cop  or  ponM  mounting. 
Highor  rating,  wtiwa  drcuitt  parmlt.  All 
plug,  and  Mckat.  poloriiad.  Knifa  .witch 
Mcfcat  contact,  photphor  bronza,  cadmium 
plotad.  Engoga  both  dda.  of  flat  plug — 
doubla  contact  orao.  Bor  typa  plug  con¬ 
tact.  hard  bran  cadmium  plotad.  Body 
moidod  bokolita. 

Get  full  details  in  Cotalog  18.  Com¬ 
plete  Jones  line  of  Electrical  Connecting 
Dctfkcs,  Plugs,  Sockets,  Terminal  Strips. 
Write  todoy. 


Howard  B.  Jouti  Division 


CHOOSE  the  right 

STANLEY 


for  every  job 


CHECK  THESE 
IMPORTANT  FEATURES 

V  Hooting  hood  soolad  ot  work* 
ing  ondyRrotocts  against  fWx  fvmos. 

V  Uniform  Row  of  Hoot  for 
continuous  soldaring. 

V  Rolanced  for  oosy  handling. 

V  Pura  coppar  raplocoabl#  tips. 

V  Cord  strain  raRef. 

V  An  iron  for  ovary  purposa. 

V  Choka  of  scraw*in  or  plug*in  tips. 

V  Avoilobla  in  standard  voHogos. 

V  Armor  Clod  Tips  ovoilabla  for  oil  sizos 

of  irons lost  3-10  timos  kmgar  on  production  soldaring 

SBR)  fat  tMs  NEW  holphri  foMw  on  Stanley  Elactrk 
SaMoring  Irons  and  Armor  Qnd  Tips.  FREE 

STANLEY  TOOLS.  NEW  BRITAIN.  CONN. 

THE  TOOL  BOX  OF  THE  RTORLO 


STANLEY 


MISSILE 

ENGINEERS  and  TECHNICIANS 

for 

FIELD  TEST  POSITIONS 

in 

NEW  MEXICO 

“IfM  Land  of  inehantmant*- 
*  *  *  * 

ON 

Guidanca 
Right  Tatting 
Sarvomachonitmt 
Talamataring 
Tati  Equipmant 

Airboma  Elaclronict  EquipmanI 

* 

IDfAl  WORKMO  CONDITIONS 
WKITE:  FIB.D  TBST  OmiCTOR 
P.  O.  BOX  3ai 

HOUOMAN  AM  PORCl  BAti 
NEW  MEXICO 


BELL  '^///■fro// 
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STONHarafeEll 


CA5TLETON  ON  HUDSON,  NEW  YORK 


(COMtilllM^) 


NEW  PRODUCTS 


iications  for  solderless  cable  con¬ 
nectors  are  given  on  a  new  catalog 
sheet,  form  WA54-164.  Describ¬ 
ing  the  models  W-50,  W-60,  W-80 
and  W-100  for  RG-8/U,  RG-ll/U 
and  RG-69/U  cable,  the  sheet  gives 
dimensions  and  electrical  charac¬ 
teristics. 


High-Mu  Power  Triode.  Lewis  and 
Kaufman,  Inc.,  Los  Gatos,  Calif. 
A  new  technical  data  sheet  de¬ 
scribes  the  type  lOOTH  high-mu 
power  triode.  The  tube  is  illus¬ 
trated  and  described  with  di¬ 
mensions,  operating  curves  and 
electrical  characteristics.  Typical 
operation  and  maximum  ratings 
are  given  for  the  tube  in  service 
as  a  Class  AB  audio-frequency 
power  ampliher  and  modulator  and 
as  a  Class-C  power  amplifier  and 
oscillator. 


To  YOl\  the  2iith  .Anniversary  of  .\nti- 
f '.orrosive  is  an  assurance  that  when  your 
requirements  call  for  fastenings  of  stain¬ 
less  steel,  you  can  depend  on  Anti- 
Corrosive  to  serve  you  l»est!  Anti-Corro¬ 
sive  is  the  oldest,  largest  ami  l»est-kn«»H'n 
firm  dealing  exclusively  in  stainless  steel 
fastenings  ...  an  enviable  position  in  a 
fast-growing  imliistry  .  .  .  your  guarantee 
of  pro«lurt  exeellenee! 


Analog  Transducers.  Allen  B.  Du¬ 
Mont  Laboratories,  Inc.,  1500  Main 
Ave.,  Clifton,  N.  J.,  has  made  a 
compilation  that  fills  the  long  es¬ 
tablished  need  for  an  easy-to-use 
reference  of  transducers  for  use 
with  c-r  oscillographs.  The  com¬ 
pilation  contains  over  500  differ¬ 
ent  types  of  analog  transducers 
arranged  alphabetically  according 
to  their  functions.  By  using  the 
publication  one  may  find  the 
model,  manufacturer,  and  mechan¬ 
ical  and  electrical  characteristics 
of  the  transducer  required.  For 
radiation  studies  a  special  section 
tabulating  G-M  tubes  is  included. 
A  transducer  accessory  listing  is 
also  given.  Price  of  the  complete 
compilation  is  50  cents. 


Still  Plentyof  Fastenings  IN  STOCK 

If  you  ne«‘«l  quirk  delivery  of  slainless 
steel  fastenings,  eheek  Anti-Corrosive 
first!  .Although  most  of  our  proiluetion 
requires  D.  (>.  Ratings,  there  is  still  a 
wide  variety  of  stock  items  in  our  hins 
which  may  fit  your  nee<ls  .  .  .  or,  a 
suitable  alternate  rea«ly  for  immediate 
delivery  may  l>e  suggestetl! 


Transformers  and  Reactors.  South¬ 
western  Industrial  Electronics  Co., 
2831  Post  Oak  Road,  Houston  19, 
Texas.  A  single-page  bulletin  an¬ 
nounces  a  new  line  of  miniature, 
hermetically-sealed,  low-frequency 
transformers  and  reactors.  The 
components  described  are  char¬ 
acterized  by  their  high  perform¬ 
ance,  light  weight,  close  electrical 
tolerances  and  excellent  shielding. 
Complete  technical  data  are  given. 


IX'rite  TOD.AY  for  handy  Slide  Chart 
No.  52E  .  .  .  instantly  identifies  A-N  Nos. 
|>ertaining  to  stainless  steel  fastenings, 
gives  sizes  ami  other  data.  Free  catalog 
also  available. 


Instrument  Transformers.  General 
Electric  Co.,  Schenectady  5,  N.  Y. 
The  1952  edition  of  the  Instrument 
Transformer  Buyer’s  Guide  con¬ 
tains  basic,  up-to-date  information 


Manufacfurers^ST AIMLESS  STEEL  FASTENINGS 
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•  MICROTOftOUE  Variabi*  Rtsistors  and 
Pot*ftMofn«t«rs  roqvira  a$  UftI*  as  .003 
in.  os.  forqtia  to  oporota.  This  uniqua  f«a* 
tura  makostha  MICROTOROUE  invaluabla 
for  applications  wH«r«  tho  position  of  in* 
strumontpointors,gyroscopos,and  dolicoto 
insfrumonts  in  gonorol  most  bn  recordod, 
tronsmiftnd  or  indicotnd  at  a  disloncn, 
ond  Gionnini  orn  the  soln  moknrs  of 
MICROTOROUE  Potnntiometnrs. 

A  vorinfy  of  rnsistonce  voluns  ond 
circuits  ovoiloble. 


Wrifm  for  bookht. 
G.M.  Giormini  &  Co.,lnc. 
Pa>od«Ao  t,  CoiitonMo 


I  Here  at  Cofo-Coif  • .  • 

M  .  .  •  noch  of  thnno  iatocwnom  winding  macbiann  eon  producn 
up  to  four  procUion-onginoorod  coils  timultanoously— ooUs 
ablo  to  moot  tho  moot  oxacting  oloctrioal  and  physicol 
PARTIALLY  WOUND  opociiicationo.  A  cotton,  acolato  or  nylon  yam,  intorwoTon 

COTTON  INTERWEAVe  throughout  tho  coil,  insuroo  maximum 

uniiormity,  iirmnooo  and  protoction  undor  all  hinds  of  oporat- 
ing  conditions.  Thoso  modom  production  focilitios,  plus  35  yoors  of  oxporionco. 
comhino  to  moko  Goto  Coils  tho  Hrst  choico  for  onginoorod  coils.  Coto^Coil 
Company,  17  PoTilion  Avonuo,  Providonco  S.  R.  I. 


qiannini 


Goto ‘'4^* 

4-  0 

o  u 


^hLECTf^NlCALLY  REGULATED 

LABORATORY 
rOWER  SUPPLIES 


ca/t  TaAe  itf 

r. 


• 

UNCH  MOMl  SO 

fTAMf 

■■nnfmn_ 

•  INPUT*  10S-]25VAC,S0^c 

^HoonAmv 

• 

9 

i 

< 

s 

SOO  ma  ragulatad 

•  OUTPUT  #2:  0-50  VDC, 

AlRO 

0-200  VC)C  Bias  Output. 

'  SWAlUiM 

•  OUTPUT  #3:  6.3  VAC  at 

i  frsMOAM 

5A  unragulated 

isoumnso 

•  OUTPUT  #4:  6.3  VAC  at 

mnwL  MA  : 

5A  unrogulated 

pAsm  urn 

•  MPPU  OUTPUT*  Leu  than 

ta'i"  •  ft* 
MffM  UU** 

8  millivolts  rms 

,  I.fcn.ll  WM,  U,  IrtMI.  ■ 

WMA.aECTMnd| 
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DX]  -arufdiAh  ttoutf 

XTALS 


DX  RADIO  PRODUCTS  CO. 

CINIRAl  OrriCfS.  J300  HV.  AKMItAGt  AVI.,  CHICAGO  AT,  III. 


NEW  rtooucn 


(cMHaM4)  < 


Why  G-E  MYCALEX  was  specified 
for  this  intricate  thermostat  base 

When  the  Spencer  Thermostat  Company  needed  an  insulating  mate¬ 
rial  for  its  Klixon*  Thermo-Snap  control  base.  General  Electric 
mycalex  was  the  choice.  Why?  Because  G-E  mycalex  gives  the  base 
high  dielectric  strength  and  heat  resistance  (up  to  700  F);  inserts  are 
readily  molded  in;  and  its  dimensional  stability  facilitates  assembly. 

G-E  mycalex  offers  a  readily  available  source  of  electronics  insula¬ 
tion— with  a  unique  combination  of  properties,  including  low  loss 
factor  at  ultra-high  frequencies.  Recent  advances  in  transfer-molding 
now  make  the  production  of  small,  intricate  parts— in  volume— prac¬ 
tical  and  economical.  Why  not  investigate  G-E  mycalex  parts,  one  of 
the  products  of  G.E.’s  complete  molding  service,  for  your  electronics 
insulating  needs?  tradt-mark,  spencer  Thermostat  Co. 

GENERAL  ELECTRIC'S  COMPLETE  MOLDING  SERVICE  ALSO  OFFERS  YOU: 


G-E  sealing  taps  and  sleeves— to  protect  tubing  and 
small  parts  from  air,  moisture,  dirt  and  chemicals  ...  to 
insulate  wires  . . .  protect  valves  from  mishandling. 

G-E  silicone  rubber  parts— for  electrical  and  sealing 
applications.  They  offer  low  moisture  absorption,  excel¬ 
lent  heat  and  cold  resistance,  high  dielectric  strength. 

For  more  iniormation,  write  to  General  Electric  Company, 
Section  LB.4,  Chemical  Division,  Pittsfield,  Mass. 

GENERAL^  ELECTRIC - 


on  the  company’s  complete  line  of 
instrument  transformers.  The 
fully  illustrated,  94-page  publica¬ 
tion,  GEA-4626E,  gives  ratings, 
ASA  accuracy  classifications  and 
prices  of  indoor  and  outdoor  poten¬ 
tial  and  current  transformers, 
metering  outfits  and  potential  and 
current  portable  transformers. 
Listings  of  ratio  and  phase-angle 
tests,  together  with  tables  covering 
the  mechanical  and  thermal  limits 
of  current  transformers  are  also 
included. 

X-Ray  Diffraction  &  Spectrom¬ 
eters.  North  American  Philips 
Co.,  Inc.,  760  South  Fulton  Ave., 
Mt.  Vernon,  N.  Y.,  has  released 
a  60-page  catalog  on  x-ray  diffrac¬ 
tion  and  Geiger-counter  x-ray 
spectrometric  equipment  The 
catalog  also  covers  such  compo¬ 
nents  and  accessories  as  tubes, 
rectifiers  and  cameras.  A  number 
of  pages  is  devoted  to  wide-range 
goniometers,  fiuorescence  analysis, 
universal  working  arrangements, 
Geiger  tubes,  electronic  circuit 
panels  and  table  model  spectrom¬ 
eters.  Considerable  space  is 
given  to  the  electron  microscope. 
Information  is  also  provided  on 
applications  for  x-ray  instruments 
along  with  typical  charts  which 
show  how  specimens  differ  when 
analyzed  by  this  powerful  labora¬ 
tory  and  production  control  equip¬ 
ment. 

Audio  Equipment  University 
Loudspeakers  Inc.,  80  S.  Kensico 
Ave.,  White  Plains,  N.  Y.  Contain¬ 
ing  a  wealth  of  concise  and  prac¬ 
tical  technical  data,  the  Technilog, 
a  new  28-page  general  catalog  will 
be  of  special  value  to  everyone 
interested  in  public-address  and 
high-fidelity  equipment  Product 
and  application  information  are 
presented  in  simple  language. 
Scores  of  curves,  tables,  charts, 
typical  circuitry  and  practical  dis¬ 
cussions  on  such  subjects  as  over¬ 
load  protection  of  loudspeakers, 
impedance  matching  speaker  baf¬ 
fles,  phasing  and  reverberation  are 
included. 

Electrical  Insulation.  Insulation 
Manufacturers  Corp.,  665  W. 
Washington  Blvd.,  Chicago  6,  Ill. 
A  24-page  catalog  contains  com- 
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LlvUil 

SKownt  Moom  250'C 

Writ*  todoy  for  complota  Infonnotton 
Olid  curroAt  low  prico 

BROWN  ELECTRO -MEASOREMENT  CORP. 

Imtrumeal  SfttUliUt 

MH-nt-i.MnMtMim.  niniM  it,  nim 


need  temperatures 

in  y^uTproduction  or 


9 

testing ;  _ _ 


ftaturej' 


K  Coinpl«t«ly  SMi«d  Rafrigaratioii 
Unite 

'A'  Wnidad  Tuba  Asaambliaa— No 
Maintenanca  ProMama 
•k  ltangasto-l40°F..llloatA<lvanca<i 
Dasigna  AvailaMa 


If  your  production  requires  low  temp¬ 
eratures  for  any  reason — in  any 
range,  there’s  a  Murphy  &  Miller 
Ch^  or  Cabinet  to  meet  your  needs. 
Extra  features  such  as  controlled 
heating  and  humidi^  available  in 
any  cabinet  or  chest.  Capacities  from 
1  cu.  ft.  and  up,  in  standard  or 
special  models  to  your  order. 

HVile  for  bulletin*  and  _ 

tpecificabon  data  today.  >  • 


MURPHY  &  MILLER,  Inc. 

1321  So  Michtgon  •  Chicago  5,  III. 


PRECISION 

PAPER  TUBES 


Precision’s  unique  Laboratory  Couuol  Plan 
maintains  higher  material  sundards— ofiers 
you  coil  forms  with  better  heat-dissipadon  and 
insuladon,  greater  resistance  to  moisture.  Also, 
spiral  winding  and  die-forming  under  pressure 
provide  15%  to  20%  more  strength  with  lighter 
weight — greater  coil  winding  space. 

Available  in  round,  square,  oval,  rectangular,  or  any  shape, 
length,  ID  or  OD.  Made  to  your  exact  specificadons  of 
finest  dielectric  Kraft,  Fish  Paper,  Cellulose  Aceute 
or  combinadons. 

WBirg  TOOAT  FOa  FBIt  SAMFLC  ASD  NCW  UANOSgL  LIST  OF  OVEB  IJN  atltS 


PRECISION  PAPER  TUBE  CO. 


304)  W.  s* 

Chst*^  47.  IK 
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plete  descriptive  information  and 
technical  data  on  a  line  of  products 
for  insulating  all  types  of  electri¬ 
cal  and  electronic  equipment.  The 
catalog  incorporates  six  bulletins 
on  various  products.  Included  are 
No.  499  which  describes  methods, 
materials  and  applications  for 
fabricated  insulators;  No.  499A 
which  discusses  requirements, 
styles  and  materials  for  motor  slot 
insulators;  No.  489,  giving  infor¬ 
mation  on  dispenser-packaged 
cuffed  motor  slot  paper;  No.  443, 
providing  data  on  the  hard  vul¬ 
canized  washer  assortment;  No. 
280,  describing  hard  maple  wood 
motor  slot  wedges;  and  No.  441, 
discussing  curve-formed  fibre 
motor  slot  wedges. 


Crystal  Diode  Replacements.  Syl- 
vania  Electric  Products  Inc.,  1740 
Broadway,  New  York  19,  N.  Y.  A 
recent  wall  chart  lists  68  different 
types  of  crystal  diodes.  Next  to 
each  is  shown  its  construction,  de¬ 
scription,  manufacturer  and  the 
Sylvania  type  replacement.  Illus¬ 
trations  are  included. 


Pulse  Generator.  Carlson  &  Nich¬ 
olson,  Inc.,  497  Maynard  Drive, 
Buffalo  21,  N.  Y.  A  four-page 
folder  illustrates  and  describes 
the  model  7  pulse  generator,  an 
instrument  designed  for  laboratoiy 
use,  that  generates  video  pulses 
from  approximately  0.2  jisec  to 
2,000  asec.  Technical  specifica¬ 
tions,  ordering  information  and  a 
warranty  notice  are  given. 


The  success  of  a  flexible  shaft  application  depends  on 
getting  the  right  shaft  for  the  job.  This  means  a  shaft  that 
not  only  has  the  desired  characteristics,  but  one  that  you 
can  count  on  for  completely  dependable  service,  smooth 
troublefree  operation  and  long  service  life. 

You  get  exactly  this  when  you  specify  S.S.WHITE  flexible 
shafts.  These  shafts  are  the  product  of  over  70  years  spe¬ 
cialized  engineering,  manufacturing  and  application  ex¬ 
perience.  They're  made  of  special  grades  of  wire  and  wound 
on  specially  developed  machines  to  conform  to  exacting  and 
unvarying  quality  stantlards.  Each  and  every  foot  supplied 
measures  up  to  known  specifications  and  characteristics. 
With  an  S.S.WHITE  flexible  shaft  you  know  exactly  what 
you  are  getting,  how  it  will  perform,  and  what  it  ran  and 
cannot  do.  So,  for  flexible  shafts,  specify  S.S. White. 


Terminal  Assemblies.  Lundey 
As.s()ciates,  Waltham,  Mass.,  has 
prepared  a  folder  made  up  of  17 
loose-leaf  pages  illustrating  and  giv¬ 
ing  engineering  data  and  method 
of  a-ssembly  for  a  line  of  terminal 
assemblies  for  hermetic  .sealing. 
Dimensional  drawings  and  much 
tabular  material  on  inserts,  insula¬ 
tors,  conductors  and  cushioning 
washers  are  included. 


SEND  FOR  THIS  NEW  256-PAGE  FLEXIBLE  SHAFT  HANDBOOK 


Here't  all  the  information  you  need  on  flexible 
shaftt.  It  eontaint  complete  fact*  and  data  on  flexible 
ihaft  eonatruetion,  charaeteriaticM  and  applieation.  A 
copy  will  be  be  aent  free,  if  you  write  for  it  on  your 
buaineaa  letterhead  and  mention  your  poaition. 


Radio  Equipment.  Marconi’s  Wire¬ 
less  Telegraph  Co.  Ltd.,  Marconi 
House,  Chelmsford,  Essex,  Eng¬ 
land.  has  published  a  403-page 
catalog  showing  a  complete  range 
of  the  company’s  radio  equipment. 
The  publication  is  heavily  illus¬ 
trated  and  well  indexed.  Table  of 
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Costa  art  rtductd,  producttoa  iBcrtoisd  and  mort  tiUcitnt  ttnnina- 
Uona  conaialtndT  rtanlt  whtn  P-M  Prt-Soldsrtd  Tondsm  TttminaU 
art  machint  attochtd  and  toldtrtdl  Productd  In  continuaua  form, 
and  tuppUod  on  rttla.  P-M  Toadtm  Ttrminala  art  appUtd  in  oar 
machint  that  cats  oii,  cUnchts  and  soldtra  ttrminalt  to  wirts  in 
ono  instontantona  oporation.  This  mtlhod  has  roplacod  slow,  coolly 
hand  attachmont  in  many  Itodinq  plants.  Handling  oi  loots  ttrml- 
nals.  soldtr  and  flax  art  tlhnlnatod  to  cot  cotta  and  boost  prodnc- 
tlon  on  long  rnns.  Standard  typos  otoilablt.  Stod  lor  dtlailod 
iniormatioa.  and  tnclost  somplo  oi  ttimlnol  and  wirt  now  natd. 
Additts  DopL  E. 

For  ordinary  rnns  in  asodtratt  qaanttUts  wo  contiaao  to  prodnco 
SEPARATE  TERMINALS  for  ELECTRIC  WIRES 
Wo  oro  also  largo  prodacors  oi  SMALL  METAL  STAMPINGS. 
Modorn  plant  with  compltlo  ognlpmonl  ior  largo  tolmno  prodoction 
oi  slompod  molol  parts  in  accordonco  with  cnstomors'  prints. 
Modorato  dio  chargos.  Prociston  work.  Proovl  sorrico. 


Compact,  multiple  contact... 
vibration  and  shock  proof. 
Built  to  meet  rigid  specifica* 
tions  and  severe  operating 
conditions. 


Unique  pile  up  arrangement 
reduces  over-all  space  com¬ 
pared  with  conventional 
relays. 


SERIES  ao 


PRECISION 

POTENTIOMETERS 


SINUSOIDAL  TYPE 


mm 


CONDENSED  SKCIFKATIONS 

Totel  rtttfiMKt. .. 

P«re«fil  rcttttonc*  wMim  brush  circit 
Angle  ol  roUlion. . . 

Weight . 

Torque  (Approx  tmele). 

Wire 

Rceolvtion . 

AngoUr  eceurecy  .  . . 

Amplrtode  eceurecy 
Meximum  yoKs  ecross  wiitding 
Mixiinum  speed 

Expected  Lde . 


RL  ll-C 

KL  14.MS 

16,000  :h  10% 

35,400  ± 

Approx.  gS% 

99  ± 

360* 

300” 

4.75  ot. 

1.8  1b.. 

H  os.  in. 

t  ei.  is. 

gONitOO 

SO  Ni  M  u 

.4* 

.*• 

±.6* 

±.5* 

±.B% 

150 

350 

60  rpm 

60  rpm 

350,000  cycles 

MO.OOO  cvein 

IHwtrqtiofi  shows  RL-IIC  unit  EL-14MS  wit  Is  q^roximottly  twk*  m%  Minor  yqrictiops 

of  these  stondord  designs,  oeoilahle  on  speciol  order,  permit  epemtion  qt  high  rotationqt 
speeds  with  some  loss  of  occurocy  but,  with  o  substontial  increose  in  expected  lift.  Sine  ond 
cosine  voltoges  ore  produced  simultaneously.  Resistonces  other  thon  those  shown  above  ore 
ovailable  within  certain  limits. 

fOk  COMPUTE  OETAfU  SEND  EOS  BULLiTIN  f-M-A 


TFrife  /or  Bulletin  MT R-6 

Eo^eering  Repreeeotntiwae  im  ^iacipal  Citiet 


RE  LAVS 


DETACH  AND  liAIL  COUPON  BELOW 


I  f  Oontlofaeo:  * 

•  I  Without  obtignttoo,  ptoooo  bto  us  infor-l 
I  i  matfon  regarding  tour  HERMETICALLY  a 
I  I  SEi^ED  RELAYS  lor  foOotring  npphcntkm:  I 


THE  GAMEWELL  COMPANY 


NEWTON  UPPER  FALLS  64,  MASSACHUSETTS 


PATTON  MacGUYER  COMPANY 


EDGEWOOD  STATION,  PROVIDENCE  5,  R.  I. 


TANDEM  TERMINALS 

ylituis/uui  and  S<Hd£lt:U 


at  'tati’J  up  to- 

1200  Per  Hour 


Meet  AN  Standards  or 
Armed  Services  Applications 


ENVIRONMENTAL  TEST  PROBLEMS 


^enne^ 


A  tank  in  battle  takes  far  less  punishment  than  the  delicate 
electronic  components  in  modem  military  equipment.  To  ensure 
the  operational  durability  of  products  bearing  the  trademark 
"Raytheon,"  this  leading  manufacturer  of  precision  electronic 
equipment  and  tubes  of  Waltham,  Mass.,  employs  this  Tenney 
Test  Chamber  in  a  complete  environmental  test  program. 
Specifications:  temperature  range,  — 85*F  to  +200®F;  pull-down 
to  —  70*F  with  1000  lb.  mass  load  within  1  hr.;  dissipation  2  kw 
at  — 70®F;  relative  humidity,  20%  to  95%;  altitude  to  75,000  ft. 
Maximum  flexibility  and  ease  in  setting  up  tests  are  ensured  by 
a  bank  of  144  terminal  connectors  and  12  high-voltage  lead-ins. 
For  all  types  of  testing— development,  research,  specification,  and 
production— a  Tenney-engineered  chamber  will  meet  your  require¬ 
ments.  For  testing  under  all  degrees  of  humidity,  at  all  altitudes 
and  temperatures,  a  Tenney-built  test  chamber  assures  complete 
dependability  and  precisely  controlled  test  data.  Automatic  cycling, 
indicating,  and/or  recording  systems  to  your  specifications,  if 
desired. 

For  further  information  without  obligation,  write  Tenney  En¬ 
gineering,  Inc.,  Dept.  A,  26  Avenue  B,  Newark  5,  New  Jersey. 

T«sf  Chamber  Design  for  Every  Industrial  Uta 


tnflnMrt  and  Manufactvrsn  of  Envirenmsntal  Tost  Eewipmonl 


NiW  PRODUCTS  (cMthnMd) 

contents  is  divided  into  seven  sec¬ 
tions  covering  the  following  types 
of  equipment:  aeronautical,  broad¬ 
casting,  communications,  mari¬ 
time,  navigational  aids,  crystals 
and  electronic  tubes,  and  miscel¬ 
laneous.  Under  the  last  category 
are  treated  antenna  equipment, 
sound  reproduction,  pressurized 
h-v  variable  capacitors  and  test 
and  measuring  instruments. 

Technical  Ceramics.  American 
Lava  Corp.,  Chattanooga  5,  Tenn., 
presents  on  its  50th  anniversary  a 
detailed  story  on  the  custom  manu¬ 
facture  of  technical  ceramics.  This 
detailed  presentation  in  pictures 
and  diagrams  should  be  of  great 
value  to  any  designer,  engineer  or 
I  purchasing  agent  dealing  with  tech¬ 
nical  ceramics.  Also  included  is  a 
property  chart  which  details  the 
characteristics  of  some  of  the  most 
frequently  used  ceramic  composi¬ 
tions.  Individual  technical  bulle¬ 
tins  on  the  different  types  are  also 
available  for  the  writing. 

General  Products.  E.  F.  Johnson 
Co.,  Waseca,  Minn.  The  latest  gen¬ 
eral  products  catalog  972  is  now 
ready  for  distribution.  Products 
listed  for  the  first  time  are  the 
Viking  1  transmitter.  Viking  vfo, 
Faraday  shield  for  Johnson  plug-in 
links,  the  229-201  rotary  inductor, 
the  126-105  crystal  socket  and  the 
company’s  new  knob  and  dial  line. 

Saturable  Transformers.  Mag¬ 
netic  Amplifiers,  Inc.,  11-54  44th 
Drive,  Long  Island  City  1,  N.  Y., 
announces  a  new  bulletin  describing 
a  standard  line  of  saturable  trans¬ 
formers.  Power  output  of  the  units 
discussed  is  phase  reversible  a-c 
with  output  levels  of  1  w  to  1  kw, 
both  60  and  400  cps.  The  bulletin 
lists  applications  and  gives  typical 
circuits  with  actual  component 
values. 

!  Small  Gage  Copper  Wire.  The  Rex 

I  Corp.,  51  Lansdowne  St.,  Cam¬ 
bridge  39,  Mass.,  announces  publi¬ 
cation  of  a  new  technical  booklet 
on  Nonstrip  wire.  It  describes 
125C  microwall,  insulated,  multi¬ 
color-coded,  small-gage  copper 
wire  utilized  in  both  military  and 
commercial  services  for  aircraft, 
radio,  instrument,  telephone  and 
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NEW  PRODUCTS 


Oil-impregnateii  paper 
Stabilized  wax  paper 
Molded  paper 


•  Giass-terminai  metal 

tubular 

•  Plastic  film 

•  Molded  tubular  125'’  C 

•  Metallized-paper 

•  High-temperature 

JAN-C-25  and  JAN-C-91 

Let  us  quote  on 
your  requirements 


TOBE  DEUTSCHMANN 

CORPORATION 

NORWOOD,  MASSACHUSETTS 


miniature  component  wiring.  The 
booklet  contains  complete  techni¬ 
cal  data,  detailed  specifications, 
soldering  procedures,  diagrammed 
construction  details,  prices  and 
ordering  information  plus  samples 
of  the  product. 

Continuous  Sampling  Monitor. 

!  General  Electric  Co.,  Schenectady 
5,  N.  Y.  Booklet  GEA-5738  is  a  4- 
page,  two-color  bulletin  on  the 
continuous  sampling  monitor,  a 
i  new  device  to  simplify  quality  con¬ 
trol.  The  publication  contains 
photographs  and  diagrams  of  the 
equipment  and  explains  the  con¬ 
tinuous  sampling  monitor’s  opera¬ 
tion,  construction  and  range.  It  is 
designed  to  complement  the  com¬ 
pany’s  bulletin  GEA-5627  on  qual¬ 
ity  control  instrumentation. 

X-Ray  Diffraction.  North  Ameri¬ 
can  Philips  Co.,  Inc.,  760  South 
Fulton  Ave.,  Mt.  Vernon,  N.  Y.,  has 
available  an  8-page  booklet  titled 
“What  is  X-Ray  Diffraction.”  The 
booklet  points  out  how  this  nonde¬ 
structive  analysis  method  is  help¬ 
ing  to  speed  the  defense  program 
in  identifying  components  or  raw 
materials  to  assure  uniformity,  in 
identifying  unknown  materials  and 
I  constituents  of  mixtures  and  in 
identifying  impurities.  Also  cov¬ 
ered  are  the  uses  in  production  for 
I  selection  of  raw  materials,  for  pro¬ 
duction  analysis  and  control,  for 
tracing  physical  or  chemical 
changes  during  technological  proc- 
j  esses  and  for  checking  quality  of 
'  finished  products. 

Tube  Testers.  The  Hickok  Elec¬ 
trical  Instrument  Co.,  10527  Du¬ 
pont  Ave.,  Cleveland  8,  Ohio.  Form 
TT5  is  a  4-page  folder  illustrating 
and  describing  the  latest  10-modeI 
selection  of  dynamic  mutual  con¬ 
ductance  tube  testers.  The  instru¬ 
ments  described  feature  tube  gas 
test,  tube  noise  test  and  calibra¬ 
tion  in  micromhos.  Complete  tech¬ 
nical  data  for  each  model  are 
included. 

Precision  Designed  Motors.  Air 
Marine  Motors  Inc.,  2183  Jackson 
Ave.,  Seaford,  L.  I.,  N.  Y.  A  recent 
loose-leaf  perforated  folder  cov¬ 
ers  a  line  of  small  precision-built 
subfractional  horsepower  electric 
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YSTEf^^ 


OC  VOtTt 


MOOCL 


TtieSsj/ 
Wirin^l^i 
in  America 


ISO  L«CMllng  Electrical 
Maniifocturert  think  so 

ItyrUll  ripifti  •vslIpWp  pp  rp^wptl) 

Ar*  YOU  getting  less 
than  the  best? 


For  all  Electrical  Products 

COMHIiNt  INOINtllINO 
OCriNDAtU  SIRVICt 
OUARANTIIO  OUAIITT 
lOWIR  COST  TO  TOU 


M.  S.  C.  I 

(Mass  Spectrometer  Checked)^ 

RARE  GASES 


HELIUM  •  NEON 
ARGON  •  KRYPTON  •  XENON 

DC  Rare  Gases  are  mass  spectrom¬ 
eter  checked  to  assure  you  gases  of 
keown  purity  ond  uniformly  high 
quality.  AvoMoble  in  commercial-sise 
cyHnders  ond  gloss  bulbs. 

Unm,  the  world's  lorgest  producer  of  3 
gases  derived  from  the  atmospfiare,  ^ 
con  meet  your  individual  needs  of  pur¬ 
ity.  .  .volume ...  mixture .. .  contoiners ... 


UNDE  AIR  PRODUCTS  COMPANY 

A  DIVISION  or  UNION  CARMOI 
ANO  CARSON  COerOSATION 
sesmiesiie  Straw  IITJR  N^rYwe  i7,n  y. 
In  Cono4Gt 

Oflimton  OnyRM  ComRnny,  UwRnd,  Toronto 


tong  'UmT  bo  roflistortd  fro^o-inM  . 
of  Hot**  CoMlo'oo4  Corbon  CorporotM* 
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MINIATURE  SUP  RING  ASSEMBLIES 

AND  COMMUTATORS 

PRECISION  MADE  TO  YOUR  OWN  SPECIFICATIONS 


Oer  Swiss  methods  and  techniques  are  geared  to 
meet  exacting  reqvirements.  We  invite  your  inquiries. 

COLLECTRON  CORPORATION 

216  EAST  45th  STREET  •  NEW  YORK  17,  N.  Y. 

Murray  Hill  2-8473 


DC  Measurements 


5  MICROVOLTS 

to 

IQ  VOLTS 


A  precision  converter,  that  changes 
the  input  DC  into  on  amplified, 
sinvRoidel  AC  Voltege 


e  5  Microvolts  interne  I  noise 


e  2  Megohms  input  rcsistanco 
e  Stobiliicd  gain  ond  zero 
e  Insensitive  to  power  line  pkkep 


Mokes  the  AC  Vacuum  tube  Volt¬ 
meter  direct  reading  in  DC  micro¬ 
volts  end  millivolts. 


With  the  cathode  ray  etcillograph 
yields  ee  extremely  sensitive  DC 
eull  detector. 


200-A  DC  MILLIVOLTMETER 


DESCRIPTIVE  LITERATURE  ON  REQUEST  TO  DEPT.  E-4 


INDUSTRIAL  CONTROL  COMPANY 


Wyondanch  Long  island,  N«w  Yoric 


STARofiheSHOW 


Automatic  Transmission  Measuring  Set. 
developed  by  Bell  Telephone  Labs.  Units 
are  suspended  on  Grant  Slides  Slides  per 
mit  chassis  to  be  inverted  tor  servicing 


Typical  cabinet  installation  used  by  Sperry 
Gyroscope  Co..  Great  Neck.  N  Y.  All  units 
are  supported  by  Grant  Electronic  Equip¬ 
ment  Slides  which  yield  quick  accessibility 
for  repair  and  maintenance 


GRANT 

Electronic 

SLIDES 


Three  section  slide,  progressive  action  type. 
Locks  in  extended  position  only.  Tripping 
mechanism  controls  unlocking.  Load  capa¬ 
city;  Up  to  200  lbs.  -  CAT.  NO.  375 

Three  section  slide,  progressive  action  type. 
Locks  in  extended  position  only.  Thumb 
release  controls  unlocking.  Load  capacity:  Up 
to  200  lbs.  maximum  -  CAT.  NO.  371 


The  Dumont  Tele¬ 
cruiser,  a  mobile  TV 
station,  features  Grant 
Electronic  Equipment 
Slides  as  a  component 
part  for  simplified 
servicing. 


CAT 


371 


Grant's  Enginaaring  and  Attoarch  Daportmants  art  arailabla 
for  consultation  on  individual  rtquirtmtnft. 

ncmt’vn 

GRANT  PULLEY  &H’DW’E  CO. 

31  >87  Whitmstone  Parkway,  Flushing,  N.  Y. 


NIW  enOOUCTS  (coatltiitd) 

motors  designed  to  meet  the  needs 
of  the  military  services.  Construc¬ 
tion  and  application  in  formation, 
performance  characteristics  and 
dimensions  of  representative  ex¬ 
amples  of  the  company’s  motor, 
blower  and  fan  line  are  given. 

Rheostats  and  Resistors.  Rex 
Rheostat  Co.,  3  Foxhurst  Road, 
Baldwin,  L.  I.,  N.  Y.  Catalog  No. 
5  is  a  16-page  booklet  covering 
the  following:  a  standard  line  of 
tubular  slide-wire  rheostats  and  a 
new  rheostat  for  extremely  fine 
adjustment;  a  new  type  of  double 
rheostat;  a  noninductive  rheo¬ 
stat;  tapered-wound  rheostats  and 
resistors ;  miniature  slide-wire  rhe¬ 
ostats;  and  tubular  rotary  drive 
rheostats.  Illustrations  and  tech¬ 
nical  data  are  included. 

Precision  Equipment.  American 
Measuring  Instruments  Corp., 
21-25  44th  Avenue,  Long  Island 
City  1,  N.  Y.,  offers  a  4-page  folder 
illustrating  and  describing  a  line 
of  precision  units,  subassemblies 
and  components  parts.  The  de¬ 
vices  covered  are  applied  on  avia¬ 
tion  products,  communication 
equipment,  signal  devices,  tele¬ 
graph  and  telephone  apparatus, 
and  electrical  and  electronic  equip¬ 
ment.  The  company’s  manufactur¬ 
ing  services  are  also  listed. 

Permanent  Magnets.  Carboloy 
Dept,  of  General  Electric  Co.,  De¬ 
troit  32,  Mich.  Bulletin  PM-100 
includes  a  complete  listing  of 
stocked  sizes  and  shapes  of  Alnico 
permanent  magnets.  The  20-page 
illustrated  catalog  contains  pull 
curve  and  size  information  in 
tabular  form.  It  contains  a  list  of 
available  patterns  for  various 
sizes  of  cast  Alnico  bars,  blocks, 
rods,  rings  and  sleeves.  Also  de¬ 
scribed  are  three  types  of  perma¬ 
nent  magnet  magnetizers. 

Servo  System.  Kalbfell  Labora¬ 
tories,  Inc.,  P.  0.  Box  1578,  San 
Diego  10,  Calif.  A  recent  mailing 
piece  illustrates  and  describes 
three  different  elements  in  a  servo 
system.  Chief  features,  applica¬ 
tions,,  specifications  and  prices  are 
included  for  the  twin-T  servo  sta¬ 
bilizer,  the  twin-T  filter  and  the 
twin-T  peaked  amplifier. 
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REGULATEIhn 


How  Will 
You  Hove 
Your  Ohms... 

.  .  .  neurotic  or  well- 
adjusted  to  the  most  criti¬ 
cal  circuitry  reqiiirements? 

We  package  all  the  right 
kinds  of  ohms,  you  know, 
in  appropriate  resistors. 
You  can  get  ohms  for  split- 
second,  military  electronics 
functions — or  for  day-in, 
day-out  plodding  where 
the  heat’s  on. 

Take  a  moment  to  tell  us 
the  kind  of  ohms  you  need. 
We’ll  wager  they’re  already 
packaged— ready  for  you! 


INTERNATIONAL  RESISTANCE  CO. 

403  Nwrtli  BrMd  Strvwt 
PMIoMphU  i.  P«. 


^OPHAR 


'^"'COMPOUNDS 

Zophar  Waxes,  resins  and  compounds  to  impregnate, 
dip,  seal,  embed,  or  pot  electronic  and  electrical  equip¬ 
ment  or  components  of  all  types;  radio,  television,  etc. 

Cold  flows  from  100°F.  to  285°F. 

Special  waxes  non-cracking  at  — 76°F. 

Compounds  meeting  Government  specifications  plain 
or  fungus  resistant. 

Let  us  help  you  with  your  engineering  problems. 


ZOPHAR  MILLS,  inc 
112-130  26th  Street, 
Brooklyn  32,  N.  Y. 


WORKSHOP  provides  a  com¬ 
plete  line  of  solderless  coble 
fittings  for  RG-59  U,  RG-11 /U 
and  RG-8/U  coaxial  cables— all 
in  current  production  and  avail¬ 
able  in  large  quantities.  Pic¬ 
tured  above  is  the  W-50  male 
cable  connector,  silver  plated 
and  specially  slotted  to  with¬ 
stand  strain.  Write  for  catalog 
and  complete  specifications. 


•PRECISE  REGULATION  •HIGH  STABILITY 
•LOW  RIPPLE  •LOW  OUTPUT  IMPEDANCE 
•3  STAGE  DC  AMPLIFIER  •COMPACT  SIZE 

0-600  VDC  @  200  MA  (continuously  vari- 
able).  Regulation  .5%  from  no  load  to  full  load.  Hum  lass  than  S  MV. 
Output  impedance  less  than  2  ohms  at  20  cycles  or  more.  Positive 
or  negative  ground.  Low  voltage  6.3  VAC  @  10  amps  unregulated. 
Metered  output. 

0-150  VDC  @  5  MA  (continuously  variable). 
Regulation  within  1%  at  150  volts.  Line  Input:  105-125  volts.  Volt¬ 
ages  available  from  front  and  roar. 

Size:  Panel  8^^zl9.  Overall  8Vixl9xl2. 

For  Complete  Information  Write  for  Catalog  "A" 

ELECTRONK  MEASUREMENTS/^ 

COMPANY  **^0  BANK,  NEW  JERSEY 
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News  From  The  Field 


Edited  by  WILUAM  P.  O’BRIEN 
Network  Symposium  Scheduled 


Modern  network  synthesis  (Au¬ 
dio  to  Microwaves)  is  the  subjeet 
of  a  symposium  to  be  held  on  April 
16, 17  and  18, 1952  at  the  Engineer¬ 
ing  Societies  Building  Auditorium, 
33  W.  39th  St.,  New  York,  N.Y. 
This  symposium,  jointly  sponsored 
by  the  Polytechnic  Institute  of 
Brooklyn  and  the  Office  of  Naval 
Research,  will  summarize  the  prog¬ 
ress  to  date  in  the  various  fields  of 
network  synthesis  and  highlight 
new  developments  of  current  in¬ 
terest  to  engineers  and  physicists. 
American  and  European  authori¬ 


ties  who  have  made  original  con¬ 
tributions  to  the  art  will  partici¬ 
pate. 

There  is  no  registration  fee  for 
admission  to  the  symposium.  Pro¬ 
ceedings  of  the  Modern  Network 
Synthesis  Symposium  will  be  pub¬ 
lished  by  Sept.  1952  at  $4  per  copy. 

Copies  of  the  detailed  program, 
hotel  information  and  registration 
forms  are  available  on  request.  All 
correspondence  should  be  addressed 
to:  Polytechnic  Institute  of  Brook¬ 
lyn,  Microwave  Research  Institute, 
55  Johnson  St.,  Brooklyn  1,  N.  Y. 


Thirty  Personnel  Changes 


This  month’s  review  of  people  in 
the  news  involves  a  combination  of 
thirty  new  promotions  and  trans¬ 
fers. 

Positions  reported  changing 
hands  at  Sylvania  Electric  Prod¬ 
ucts  Inc.  are  four:  Walter  A. 
W’eiss  moves  from  manager  of  the 
Radio  Tube  Division’s  plant  in 
Burlington,  Iowa,  to  general  manu¬ 
facturing  manager  of  the  Division. 
Albert  I.«derman,  for  the  past  five 
years  secretary  of  the  Panel  on 
Electron  Tubes,  Research  and 
Development  Board,  OSD,  is  now  a 
technical  representative  of  Syl¬ 
vania  Government  Relations  Dept, 
in  Washington.  Matthew  D.  Burns, 
formerly  general  manufacturing 


M.  D.  Burnt  C.  A.  Hainei 


manager,  has  been  promoted  to 
general  manager  of  the  Radio 
Tube  Division.  C.  A.  Haines,  com¬ 


pany  vice-president  since  Decem¬ 
ber  1950,  was  recently  placed  in 
charge  of  a  new  executive  depart¬ 
ment  as  director  of  Facilities 
Planning. 

Recent  additions  to  the  Sprague 
Electric  Co.  are  the  follow¬ 
ing:  John  H.  Harley,  previously 
electrical  design  engineer  with 
Douglas  Aircraft  Co.,  is  the  newest 
member  of  the  radio  interference 
filter  group  at  the  Culver  City, 
Calif.,  application  engineering 
laboratory.  Frederick  W.  Rey¬ 
nolds,  Jr.,  formerly  with  the  Allen 
B.  DuMont  Laboratories,  has  been 
appointed  to  the  application  en¬ 
gineering  staff  of  the  Sprague  New 
York  office. 

Promotion  of  five  top  members 
of  the  Instrument  Division,  Allen 
B.  DuMont  Laboratories,  Inc.,  to 
new  key  posts  within  the  division 
has  been  announced.  The  ap¬ 
pointees  and  their  new  posts  are 
as  follows:  P.  S.  Christaldi,  for¬ 
merly  engineering  manager,  is  now 
assistant  division  manager.  G. 
Robert  Mezger  moves  from  tech¬ 
nical  sales  manager  to  engineering 
manager.  Emil  G.  Nichols  has 
been  promoted  from  assistant  tech¬ 
nical  sales  manager  to  technical 
sales  manager.  Melvin  R  Kline, 
former  head  of  the  Special  Proj¬ 


ects  Section  of  the  Instrument 
Engineering  Department,  and  Wil¬ 
liam  G.  Fockler,  former  head  of 
the  Development  Section  of  the 
same  department,  have  been  ap¬ 
pointed  assistant  engineering  man¬ 
agers. 

General  Electric  Co.  reports 
three  recent  promotions.  Homer  R. 
Oldfield,  Jr.,  has  been  appointed 
resident  manager  of  the  company’s 
Advanced  Electronics  Center  at 
Cornell  University.  Up  to  now  he 
had  been  manager  of  sales  for  all 
Government  Department  sales. 
Lawrence  R.  Cohen  has  been  ad¬ 
vanced  from  project  manager  in 
the  Army  Equipment  section  to 
sales  manager  for  army  equipment 
in  the  Government  Sales  Depart¬ 
ment  of  GE’s  Electronics  Division. 
George  C.  Trotter  was  appointed 
sales  manager  for  Air  Force 
Equipment  in  the  same  depart¬ 
ment.  He  was  formerly  assistant 
manager  of  the  Air  Force  section. 

Radio  Corporation  of  America 
also  announces  three  appoint¬ 
ments.  Thoma.s  D.  Meola,  for  the 
past  three  years  manager  of  pub¬ 
lic  offices  and  sales  of  RCA  Com¬ 
munications,  Inc.,  has  been  elected 
a  vice-president  of  that  organiza¬ 
tion.  Hugh  P.  McTeigue,  manager 
of  training  for  the  RCA  Service 
Co.  for  the  past  three  and  a  half 
years,  has  been  appointed  to  direct 
the  company’s  accelerated  military 
electronics  training  program.  S.  D. 
Conley,  engaged  up  to  now  in 
RCA  Victor  engineering  and  sales 
activities,  was  recently  named 
merchandise  manager  of  the  com¬ 
pany’s  new  air  conditioner  depart¬ 
ment. 

Several  other  important  per¬ 
sonnel  changes  recently  reported 
are  as  follows: 

Charles  H.  Wirth,  formerly  sales 
engineer  for  Rangertone,  Inc.,  has 
been  appointed  engineering  repre¬ 
sentative  for  the  Audio  &  Video 
Products  Corp.,  New  York,  N.  Y. 

Air  Associates,  Inc.,  Teterboro, 
N.  J.,  has  promoted  C.  K.  Krause 
from  factory  manager  to  division 
manager  of  its  Electronic  Products 
Division. 

Merril  F.  Distad,  formerly  of  the 
Naval  Research  Laboratory,  has 
joined  the  staff  of  the  Ordnance 
Development  Division  of  the  Na¬ 
tional  Bureau  of  Standards  to  work 
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mixed  record 
AUfO  CHANGER 


Never  before  has  there  been  a  record 
changer  equal  to  the  B.S.R.  Monarch, 
which  without  doubt  gives  tremendous 
sales  appeal  to  any  instrument  in  which 
it  is  mounted.  It  includes  all  features 

demanded  by  the  discriminating  listener  and  has  a  styling  and 
colour  that  will  blend  with  any  cabinet  design. 

Simplicity  of  design  guarantees  long  life  and  trouble-free  operation. 
The  controls  consist  of  one  knob  only,  no  levers  to  adjust,  no  loose 
fitments,  no  confusing  adjustments  for  playing  the  increasingly  popular 
T  L.P.  records. 

A  brilliant  new  three  diameter  selector  enables  different  diameter 
records  to  be  played  automatically.  The  machine  thinks  for  you  by 
automatically  adjusting  itself  for  all  three  diameters. 

Quality  of  reproduction  is  unequalled  due  to  the  outstanding  per¬ 
formance  of  the  latest  B.S.R.  reversible  pick-up  cartridge  with  two 
sapphire  styli  for  standard  and  long  playing  records. 


OUTSTANDING  FEATURES 

.tk  Automatically  selects  and  plays  12*,  10*,  and  T  records,  mixed  in 
any  order  at  33J,  45,  or  78  R.P.M. 

-if  Changer  automatically  stops  after  last  record,  motor  is  switched 
off  and  pick-up  is  returned  to  rest  position. 

#  Carefully  designed  to  reduce  moving  parts  to  the  very  minimum. 


MU14  ” 


Birmingham  Sound  Reproducers  Ltd.,  Old  Hill,  Staffs.  Grams:  ‘Electronic  Old  Hill,  Cradley  Heath 


giving  long  trouble-free  life. 

New  turn  over  pick-up  has  extended  range  up  to  10,000  c.p.s.  Self 
compensated  accurately  for  the  L.P.  lower  frequencies  with  the 
Turnover  frequency  at  the  correct  point.  Compliant  enough  to 
take  the  lowest  frequencies. 

^Operates  on  100/125 — 200/250  volts. 

©50  cycles,  A.C.  mains.  Models  avail¬ 
able  for  60  cycles  A.C.  mains. 
Careful  design  allows  us  to  deliver  this 
unrivalled  unit  anywhere  in  the  world 

149  Broadway,  New  York  6,  N.Y. 

Telephone  Worth  4-4847 
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in  electronic  ordnance. 

William  H.  Happe,  Jr.,  pre¬ 
viously  associated  with  Federal 
Radio  and  Telephone  Corp.,  Clif¬ 
ton,  N.  J.,  as  director  of  the 
Vacuum  Tube  Division,  was  re¬ 
cently  appointed  works  manager 
of  the  Electronics  Division,  Cur- 
tiss-Wright  Corp.,  Carlstadt,  N.  J. 

Hans  U.  Hjermstad,  in  charge 
of  engineering  development  for 
Sola  Electric  Co.,  Chicago,  Ill., 
since  1948  as  assistant  to  the 
president,  has  been  named  vice- 
president  in  charge  of  engineering. 

Jacob  Millman,  formerly  asso¬ 
ciate  professor  of  electrical  en¬ 
gineering  at  the  College  of  the 
City  of  New  York,  has  been  ap¬ 
pointed  professor  of  electrical 
engineering  at  Columbia  Univer¬ 
sity.  He  will  teach  courses  and 
conduct  research  in  the  field  of 
electronic  circuits,  pulse  circuit 
techniques  and  radar. 

James  M.  Moran,  for  the  past 
six  years  in  charge  of  the  elec¬ 
tronics  department  of  Barkley  & 
Dexter,  consulting  engineers,  has 
been  appointed  executive  vice- 
president  of  Barkley  &  Dexter 
Laboratories  Inc.,  Boston,  Mass. 


under  way  but  material  shortages 
have  already  developed  in  such 
scarce  items  as  copper. 

Thibier  hopes  that  French  indus¬ 
try  may  be  able  to  buy  much-needed 
equipment  and  supplies  from  the 
United  States.  He  is  impressed  with 
American  developments  in  the  field 
of  television.  Predicting  rapid 
growth  of  tv  in  France,  he  says 
that  at  the  present  time  the  indus¬ 
try  is  confined  to  the  Paris  area, 
where  “there  are  a  few  sets  in  use.” 


Ferdinand  W.  Schor,  formerly 
with  Hallicrafters  Co.,  was  re¬ 
cently  named  chief  engineer  in 
charge  of  military  engineering  at 
Motorola  Inc.,  Chicago,  HI. 

J.  A.  Milling  has  become  director 
of  the  Electronics  Division,  Na¬ 
tional  Production  Authority,  U.  S. 
Department  of  Commerce,  succeed¬ 
ing  E.  T.  Morris,  Jr.,  who  left  to 
return  to  Westinghouse  Electric 
Corp.  He  also  succeeds  Mr.  Morris 
as  chairman  of  the  Electronics 
Production  Board,  Defense  Pro¬ 
duction  Administration. 

Carl  Blaker,  formerly  associated 
with  Lear  Radio,  Inc.  and  with 
Wood  &  Cies,  has  been  appointed 
chief  engineer  in  charge  of  pro¬ 
duction  for  National  Electronics 
Mfg.  Co.,  Los  Angeles,  Calif. 

Albert  Axelrod,  connected  with 
Loral  Electronics  Corp.  for  three 
years  as  project  engineer,  has 
joined  the  Advanced  Development 
Laboratories  of  CBS-Columbia  Inc. 
as  senior  engineer. 

William  S.  Parsons,  vice-presi¬ 
dent  of  Globe-Union  Inc.,  has  been 
elected  president  of  Centralab 
Division  of  Globe-Union  Inc.,  Mil¬ 
waukee,  Wisconsin. 


Overseas  Positions  for 
Radio  Engineers 

The  department  of  state  is  look¬ 
ing  for  radio  engineers  for  its 
Voice  of  America  program  at  relay 
bases  overseas. 

Salaries  are  from  $4,719  to  $6,807 
plus  a  tax-free  allowance  for  rent, 
heat,  light,  fuel  and  electricity.  In 
addition,  there  is  a  variable  allow¬ 
ance  to  adjust  for  living  costs  at 
posts  where  the  cost  of  living  has 
been  determined  to  exceed  that  pre¬ 
vailing  in  Washington,  D.  C.,  and  a 
differential  is  also  paid  to  employees 
serving  at  posts  which  are  con¬ 
sidered  to  have  exceptionally  diffi¬ 
cult  living  conditions. 

Interested  American  citizens  of 
at  least  five  years’  standing,  who 
are  wiiling  to  serve  at  any  post 
abroad  for  a  continuous  period  of 
not  less  than  two  years,  may  obtain 
further  information  by  writing  a 
resume  of  their  qualifications  to  the 
Division  of  Foreign  Service  Per¬ 
sonnel,  1734  New  York  Ave.  NW, 
Washington,  D.  C. 


French  Industrialists  Want  More  U.  §.  Equipment 

Thirteen  representatives  of  the  to  French  defense  plants. 

French  electronics  industry  re-  Jean  Thibier,  manager  of  the 
cently  made  a  five  week  tour  of  the  Establessment  Jacquet  in  Paris, 
United  States  studying  methods  of  says  that  with  the  help  of  the  Mar- 
increasing  output,  lowering  produc-  shall  Plan,  France  has  rebuilt  its 
tion  costs  and  improving  quality  industries  and  is  well  on  the  way  to 
standards  which  might  be  applied  recovery.  Defense  production  is 


FCC  Field  Activities 

Recently  established  under  a  re¬ 
organization  of  FCC  activities  is 
the  Field  Engineering  and  Monitor¬ 
ing  Bureau  headed  by  George  S. 
Turner.  Mr.  Turner,  a  veteran  since 
1924  in  government  radio  super¬ 
vision,  will  have  charge  of  such  as¬ 
pects  of  the  Commission’s  activities 
as  station  inspections,  surveys, 
monitoring,  direction  finding,  sig¬ 
nal  measurement  and  investiga¬ 
tions. 

His  group  will  also  develop  rules 
and  regulations  for  commercial 
radio  operators  and  issue  licenses. 
Amateur  examinations  and  upgrad- 


Franch  industrialisU  on  tour  of  Boquo  Eloctrk  Company,  ono  plant  in  tkolr  Hto 
wook  itudy  of  Amorican  mothod*  df  production 


April.  1952  — ELECTRONICS 


Standardize 
on  JEFFERS 
R.  F,  Choke  Coils . . 


ELECTRONICS  — 4prff,  IfS 


StiU  using  old-fashioned,  cut-and-try  methods 
of  assembling  your  own  choke  coils? 

Why  waste  time,  money  and  labor?  Now 
you  can  stock  choke  coils  just  as  you  do 
resistors,  capacitors  and  similar  components. 
Jeffers  Electronics  offers  you— ready  for 
delivery— a  complete  line  of  R.F.  choke 
coils,  with  the  widest  range  of  inductance 
values  available  on  the  market  today.  No 
longer  is  it  necessary  to  assemble  coils  from 


miscellaneous  forms,  wires  and  coatings. 


Instead  you  can  use  rugged  Jeffers  coils.  By 
tugged,  we  mean  insulated  copper  wire  in¬ 
stead  of  bare  wire  for  windings  .  .  .  husky 
molded  jackets  instead  of  those  fastened 
by  glue.  All  windings  soldered  to  leads . . . 
shorted  end-turns  completely  eliminated. 


Put  these  advantages  to  work  in  your 
circuits.  Write  today  for  our  specification 
sheets. 


Other  Joffart  Products 


ceromic  capacitors  •  disc  capacitors 
high  voltage  condensers  ■  capristors 


Other  Speer  Products 
for  the  Electronics  Industry 
anodes  •  contacts  •  resistors  *  iron  cores 
discs  ■  brushes  ■  molded  notched*  coil  forms 
battery  carbon  •  graphite  plates  and  rods 

Oth«r  Sp««f  Sifbtidiarims:  Sp««r  R«ii»k>r  Corp., 
International  Grophite  Electrode  Corp. 


Jefrers  Electronics,  Inc. 

Du  Bott,  Pennsylvonia 
A  Subsidiary  of  Speer  Carbon  Ca 


THOMAS  &  SKINNER  Steel  Products  Company 

1120  East  23rd  Street  •  Indianapolis,  Indiana 


NEWS  FROM  THE  FIELD  (ewtiniitd) 

ing  of  amateur  licenses  will  also  be 
handled  in  this  bureau. 

Among  other  responsibilities  will 
be  determinations  as  to  whether 
proposed  antenna  structures  con¬ 
stitute  a  hazard  to  air  navigation 
and  the  problems  of  interference 
arising  from  industrial,  scientific 
and  medical  devices. 


Britain  Receives  MSA 
Technical  Aid 

The  .mutual  security  agency  is 
putting  American  technical  aid  to 
work  in  Great  Britain  to  modernize 
World  War  II  radar  landing  equip¬ 
ment  which  would  cost  approxi¬ 
mately  $16  million  to  replace. 

To  save  the  sets  and  enormous 
funds,  three  American  radar  en¬ 
gineers  of  Bendix  Aviation  Corp. — 
C.  W.  Hicks,  F.  L.  Koch  and  J.  C. 
Fritz — have  been  sent  to  London  to 
work  with  British  electronic  en¬ 
gineers.  Bendix  had  built  the  GCA 
sets  Britain  acquired  under  lend- 
lease. 

The  Americans  will  remain  in 
England  for  three  months  to  make 
a  survey  of  aircraft  landing  sets 
on  commercial  and  military  airfields 
and  to  advise  British  engineers  on 
the  substitution  of  British-made 
spare  parts. 

Future  projects  of  a  similar 


Half  the  Weight 
More  Efficient 


Before  Thomas  and  Skinner  En¬ 
gineers  were  called  in  by  Asso¬ 
ciated  Research,  Inc.,  to  redesign 
the  permanent  magnet  assembly 
for  the  Keeler  Polygraph,  com¬ 
monly  called  the  "lie  detector," 
the  magnetic  unit  weighed  a  total 
of  5.57  pounds. 

After  redesigning,  the  unit 
weighed  only  2.93  pounds  —  with 
the  bonus  of  30%  more  gauss  in 
the  air  gop. 

The  compact,  weight-saving  unit 
engineered  by  Thomas  and  Skinner 
consists  of  .58  pounds  of  Alnico  Call  in  Thomas  and  Skinner  for 
V,  1.82  pounds  of  iron  circuit  and  a  review  of  your  permanent  mag- 
0.47  pounds  of  pole  pieces  ...  net  applications. 

Specialists  in  magnetics;  permanent  magnets  and  laminated  cores 


compared  with  the  old  assembly 
of  5.10  pounds  of  Alnico  1  and 
0.47  pounds  of  pole  pieces. 

This  material  saving,  space  sav¬ 
ing  application  is  typical  of  the 
permanent  magnets  designed  by 
Thomas  and  Skinner.  Behind  every 
recommendation  is  the  accumu¬ 
lated  experience  of  50  years  of 
specialization  in  problems  of  this 
type— a  half  century  of  designing, 
engineering  and  producing  mag¬ 
netic  units. 


FLOATING  RADIO 
STATION 


loan  Sarmour  daft)  projoct  miginaar, 
points  out  construction  ioaturos  oi  tho 
broad-band  broadcast  antenna  to  George 
Q.  Herrick,  (right)  Chief  oi  Planning  and 
Development  for  the  Voice  oi  America. 
Two  such  pairs  of  inverted  pyramids 
are  mounted  on  the  deck  oi  the  Coast 
Guard  cutter  Courier  ior  mobile  relay 
broadcasting  behind  the  Iron  Curtain 
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3u  %J 

CML  Model  1435 

VARIABLE  FREQUENCY 
ELEaRONIC  GENERATOR. 


•r'WSliarMAN 


Here  Is  a  high  powered  audio  generator 
designed  to  provide  ior  the  increasing  ^  „  j,.- 

power  requirements  of  air  home  radio  kwdBly 
and  radar  test  facilities. 

PERFORMANCE  DATA 

•  Powtr  output  11  KVA! 

•  Powtr  input  20S-220V  50-40  cyciti  sinple  — 

phoM  SKVA 

•  Frtqutucy  range  50-6000  cycles 

in  four  ranges:  50-180, 170-600, 540-1800, 

1700-6000 

•  Freguency  stability  better  than  1%  ! 

•  Distortion  less  than  7%  at  full  11  l9fA  r 

load  with  unity  power  factor  \ 

•  Output  roltoge  regulation  from  no  load  to 

full  load  1%  V 

•  Nominal  output  roltoge  120V  RMS 

Write  for  (be  neir  CML  Catalog  doecribiag  tbe 
Model  1435  Generator  and  other  CML  products. 


Aitolher  Waterman  first,  a  compact, 
portable  wide  band  pass  laboratory 
oscilloscope  with  marhors  that  are 
triggered  in  synchronism  with  the 
incoming  signal.  Ideal  for  pulse  meas¬ 
urements,  such  as  shape,  amplitude, 
duration  and  time  displacement.  S-S-A 
LAB  PULSESCOPE  is  adaplabie  to  all 
hinds  of  electronic  work  where  hnowU 
edge  of  circuit  performance  is  essential. 
Built  in  Video  delay  permits  observa¬ 
tion  of  leading  edge  of  triggering  pulse. 
Precision  means  of  amplitude  calibra¬ 
tion  are  provided.  Sweep  can  be  either 
repetitive  or  trigger  with  10  to  1 
expansion  when  desired.  Internally 
generated  markers,  together  with 
Video  calibration,  provide  quantitative 
data  of  amplitude,  shape,  duratioe 
and  time  displacement  of  pulses.  The 
oscilloscope  thus  is  truly  a  PULSESCOPE, 
another  Waterman  first. 


Communication  Measurements  Laburatory,  inc. 

Tel.  REctor  2-2080 


120  Greenwich  Street,  New  York  6,  N.  Y. 


Vtd«o  ampPA*r  up  to  11  me  . .  .Vidoo  Dotoy 
0.55  fit . Fuh0  rifto  and  faH  timo  bottor  Hian 
0.1  fit ...  Vidoo  Bomitivity  O.lv  p  to  p  in. .  •  e  j 
Swoop  1.3  120,000  fit  with  10  to  1  swoop 

oxponsion ...  Swoop  triggorod  or  ropotitivo 
. . .  Intornol  marhors  synchronixod  with  swoop 
from  0.2  fit  to  500  fit...  Triggor  gonorotor 
with  output  ovoiloblo  oxtomoHv  . .  •  In  pro- 
cisk>n  ompPtudo  coRbrotor . . .  Combmotion  coso 
. ..  Oporotos  on  50  to  1000  cyclos  at  115V  AC. 


WATERMAN  PRODUCTS  INCLUDE: 
S-4-A  SAR  PULSESCOPE 

S-10-B  GENERAL  POCKETSCOPI 
S-n-A  INDUSTRIAL  POCKiTSCOPE 
$.14-A  HIGH  GAIN  POCKETSCOPE 
$.14-8  WIDE  BAND  POCKETSCOPE 
S-15-A  TWIN  TUBS  POCKETSCOPE 


hot  tin  dipped  .  .  .  fabricated  terminal  and  vent 
hales  .  .  .  smooth,  one-piece  construction  using 
cold  rolled  steel  .  .  .  draw  depths  up  to  2W 
.  .  .  inside  fit  covers  for  easy  hermetic  sealing 
in  all  sizes  .  .  .  available  os  stock  sizes  and 
os  special  fabrications. 


also 

OLYMPIC 
Fabricated  cases 
End  shields 
Channel  frames 
Mounting 
brackets 


Alto  »AKSCO>lS,  RAYONIC 
Cuthudu  Ruy  Tuhut 
and  uthur  •quigmuirt 


METAL  PRODUaS  COMPANY,  INC. 

PHILLIPSBURG,  N.  J. 
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nature  are  expected  to  strengthen 
Britain’s  defense  effort  and  help 
meet  her  military  needs  with  a 
minimum  of  Mutual  Security  dollar 
expenditures  for  end-use  items. 


Plant  Expansions  Continue 

Company  activities  in  the  elec¬ 
tronics  field  indicate  that  the  trend 
toward  expanded  facilities  is  still 
on  the  upgrade.  Here  are  some 
examples : 

Lear  Ine.,  aircraft  electronics 
manufacturer,  has  begun  construc¬ 
tion  of  a  new  TO.OOO-sq  ft  building 
in  Los  Angeles.  Approximately 
21,000  sq  ft  of  the  new  plant  will 
be  devoted  to  executive  offices,  gen¬ 
eral  offices,  engineering,  drafting 
and  experimental  laboratories,  the 
remainder  to  manufacturing. 

The  Beckman  group  of  precision 
instrument  and  electronics  manu¬ 
facturers  has  acquired  a  40-acre 
site  in  the  Fullerton-La  Habra  area, 
south  of  Los  Angeles,  to  centralize 
the  activities  now  housed  in  14 
different  facilities  in  the  Pasadena 
area.  The  Beckman  organization, 
which  started  out  12  years  ago  with 
60  employees,  now  employs  more 
than  1,100. 

Raytheon  Mfg.  Co.,  Waltham, 
Mass.,  has  bought  an  additional 
building  in  that  city  to  house  sec¬ 
tions  of  the  firm’s  expanding  re¬ 
search. 

The  electronics  division  of  Syl- 
vania  Electric  Products,  Inc.,  has 
purchased  a  one-story  building  in 
Newton,  Mass.,  at  which  some  200 
persons  will  be  employed  in  the 
manufacture  of  magnetrons  and 
associated  microwave  tubes  for 
radar  systems. 

The  new  electronics  test  equip¬ 
ment  plant  of  General  Radio  Corp., 
in  West  Concord,  Mass.,  is  expected 
to  be  ready  for  occupancy  in  June. 
Employment  will  run  between  125 
and  200. 

The  Gray  Mfg.  Co.,  Hartford, 
Conn.,  has  leased  23,000  sq  ft  of 
manufacturing  space  in  the  former 
Hilliard  Mill  in  Manchester,  Conn., 
to  provide  additional  operating 
space  for  its  wholly-owned  sub¬ 
sidiary,  the  Cray  Research  and  De¬ 
velopment  Co.  Current  and  expected 
orders  for  specialized  tv  and  elec¬ 
tronics  equipment  and  defense  con- 


April,  1952— ELECTRONICS 


Ltd  ,  560  Kin9  Street, 


Field  Test  Positions  in 
CALIFORNIA 
on  Guided  Missiles 

ENGINEERS 

EUctronic 

A«ronautical 

Scrvomechanical 

Telemetering 

Mechanical 

TECHNICIANS 

Electronic 

Mechanical 

APPLY  MOW  for  this  long-term 
testing  program  to: 
nUD  TIST  DIIICTOI 
■III  AIICtAFT  COlPOIATION 
NAVAL  All  MISSIU  TUT  CINTII 

POINT  Mueu 

POIT  HUINIMI,  CAUrOINIA 


k.  .  As  INC.-»~-  _  .  ^ 


of  P4 


otmancei 


PROVING  YOU'RE 


WIRE 


and 


CABLE 


SOLVE  YOUR  \ 
WIRING 
PROBLEMS 

le  sIsMSt  sa^lsst  rerislT  st 
csisft.  lisss  oe4  ifciticetlssi  te 
1»m  erEsr,  Rseial  prefects  vW 
SMiN  TM  ie  yeer  vMb|  prsHseis 

SbMM  vire  ea4  co^  .  .  . 
pspeier  hesk-sp  m4  ise4-ie  virs 
. . .  ipiiksT  caiA  ead  ell  types  ef 
leielitid  wirs  prsdsets. 

Gsofsd  tsr  test  predecHse  •  •  • 
Csatielly  Iscetsd  . . .  ser  feciHtlsi 
,  ter  sarrica  aia  aaaicallad. 

^  Writs  tar  laieptai. 


No.  440 — "Linsl  Pluq"  (PI4)SSB)  isaturM  a  one 
place  tip  rod  which  toqolhar  with  tho  sIooto  on 
gsaomblad  inlo  tho  mold  os  insarts:  proridiiiq  o 
iiaiahsd  pluq  with  comploto  contiiiulty  oi  thanno- 
ploatie  iaaulotion  bolwoon  this  tip  rod  and  tho 
alooTo  oi  tho  plnq.  Dosiqii  and  material  strictly 
in  oceordancs  widi  spocliication  IAN-P442.  Also 
OToilablo  in  typos  PI4)5SR  and  PI4)55M. 


No.  820 — "Extsnsion  Ion"  (11-028)  isoturos  sprinq 
tamparsd  nickel  sllyer  sprlnqa  assembled  into  a 
rlqld  stock  assembly,  insulated  by  Phenolic 
spacers  and  tubinq.  iirmly  assembled  to  lonq 
brass  body  by  stainless  steel  screws.  All  mote- 
rials  and  iinlshes  in  accordance  with  specillca- 
Uon  IAN-I-841.  Mates  with  pluq  types  PI-0S4  and 
PI-540. 


*  The  name  "8WTTCHCBAFT"  Is  a  reqisteied  trade- 
mark  and  Is  the  property  el  Switehcroit.  lac. 


Be  sure  you  hare  the  latest  S WITCHCRAFT  eataleq 
SSI  on  tile.  A  copy  rriil  he  seat  oa  request. 


8  Livingston  St 
Newark  3,  N.  J 


RADCON 


lar 


ill:; 


ANNOUNCES 


A  NEW  '  Littel  Plug" 
and  "Extension  Jax" 
have  been  odded  to  the 
ever-expanding 


SWtTCHCRAFT  line.  ,,i|l 


2  MBW  PRODUCTS 


1328  N  Hoisted  St 
CHico9o  22,  III. 


CANADIAN  RIPRtSENTATIVI  Aflat  Radio  Corporot 


Torortfo  2B,  Conada.  Phone  Woverly  4761 


7(faA.  KfAOe 


RUNZEL 


CORD  A  WIRE  CO 

4733  Montrose  Avenue 
ChicoQO  4],  lllmoit 


P  ROM  s  modest  beoienisg  March  IS.  1947,  Rod- 
*  com  Esgisccrisq  Co.  has  stcodisstly  adhered  to 
0  policy  thot  has  boee  domieoted  by  s  dependoble 
broad  of  sarrice  that  mokes  us  rightfully  proud  of  o 
record  of  performoncs.  This  business  requires  o 
kiqkly-spccioliud  kaow-how  ond  0  trained  sbility 
to  provide  0  service  to  our  ever-widenieg  clientele 
ie  this  country  and  abroad.  To  these  people  in  the 
trade  we  owe  o  huge  debt  of  gratitude  for  the  coe- 
fkfeece  ond  trust  they  hove  placed  in  our  obility 
to  deliver  the  goods.  We  pledge  to  redouble  our 
efforts  in  tkn  years  ahead  to  merit  your  hiture  con¬ 
fidence,  patronage  and  trust.  Thanks  o  million! 


SPECIALIZING  IN  U.  S.  SIGNAL  CORPS.,  AIR  FORCE  A  NAVY 
RADIO  AND  COMMUNICATIONS  EQUIPMENT  WITH  COMPLETE 
RE-WORKING  FACILITIES 
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NEWS  FROM  THE  FIELD 


tracts  have  made  the  expansion 
necessary. 

Increased  activity  in  the  develop¬ 
ment,  design  and  production  of 
electronic  computers,  control  sys¬ 
tems  and  special  devices  has  led 
The  Austin  Co.  to  establish  new 
headquarters  for  its  growing  Spe¬ 
cial  Devices  Division  in  the  Port 
of  New  York  Authority  Building  at 
76  Ninth  Ave.,  New  York  City. 

The  Staver  Co.,  Inc.,  has  com¬ 
pleted  a  new  plant  at  41-51  North 
Saxon  Ave.,  Bay  Shore,  Long 


SIZE  AND  WEIGHT  Because  they 


are  designed  for  high 
operating  temperatures.  Hornet  Transformers  and  Reactors  have 
only  about  one-fourth  the  size  and  weight  of  Class  A  units  of 
comparable  rating. 

VOLTAGE  RATINGS  Designs  are  available  for  RMS  test 
voltages  up  to  10,000  volts  at  sea  level,  and  up  to  5,000  volts  at 
50,000  feet  altitude.  Power  ratings  from  2VA  to  5KVA. 

POWER  FREQUENCIES  These  units  are  designed  to  'oper¬ 
ate  on  380/1600  cps  aircraft  power  supplies,  60  cps  power  sup¬ 
plies,  and  any  other  required  power  frequency. 

AMBIENT  TEMPERATURES  Hornet  Units  can  be  designed 
for  ambient  temperatures  up  to  200  deg.  C.  Size  for  any  given 
rating  depends  upon  ambient  temperature  and  required  life. 

LIFE  EXPECTANCY  Extensive  tests  indicate  that  the  life 
expectancy  of  Hornet  units  at  continuous  winding  temperatures 
of  200  deg.  C.  is  over  50,000  hours. 

MOISTURE  RESISTANCE  Since  Hornet  Transformers  and 

Reactors  contain  only  inorganic  insulation,  they  are  far  more 
moisture  resistant  than  conventional  Class  A  insulated  units. 

EFFICIENCY  Regulation  and  efficiency  of  Hornet  Trans¬ 
formers  compare  favorably  with  Class  A  units. 

SPECIFICATIONS  Hornet  Transformers  meet  the  require¬ 
ments  of  Government  specifications  covering  this  type  of  equip¬ 
ment. 


N«w  Storer  Co.  plant 


Isliind,  N.  Y.,  thus  expanding  facili¬ 
ties  for  production  of  electro¬ 
mechanical  parts  and  component 
as.semblies. 

Titeflex  Inc.  of  Newark,  N.  J., 
manufacturers  of  flexible  metal 
tubing  and  aircraft  ignition  har¬ 
nessed,  announce  the  establishment 
of  an  Electronics  Division  to  co¬ 
ordinate  the  manufacture  and  sale 
of  flexible  and  rigid  waveguide.s, 
electronic  parts  and  special  equip¬ 
ment,  due  to  the  increased  demand 
for  these  items. 

Dow  Coming  Corp.  will  invest 
i  over  $13,000,000  in  a  major  ex- 
\  pansion  of  plant  capacity  for  its 
Construction  is 


silicone  products, 
already  under  way  and  the  program 
is  scheduled  for  completion  by  1954. 

Establishment  of  a  Mobile  Radio 
Communications  Department  in  its 
newly  acquired  plant  in  Passaic, 
N.  J.,  has  been  announced  by 
Federal  Telephone  and  Radio  Corp., 
Clifton,  N.  J.  The  new  facilities 
will  add  approximately  13,000  sq 
ft  of  space  to  the  more  than  a  mil¬ 
lion  now  provided  by  Federal’s 
Clifton  plant 


Bulletin  B300,  ronimining  lull  electrical  and  dimensional 
data  on  Hornet  units,  is  now  available.  Write  for  it,  or  tell 
KS  your  specifications  for  special  units. 


Help  to  Broadcasters 

Equipment  shortages  are  reflected 
in  a  recent  FCC  decision  to  exempt 
broadcasters  from  paper  work  upon 
failure  of  frequency  and  modula¬ 
tion  monitors,  plate  ammeter  or 
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Actual  Sfse 


•  (MINI  SHAFT 

•  STNCniTPE  HUNT 
•  LINUI MTMT  •  FIHCTIMAL  MTMT 

Gionnini,  itondord  with  th«  Uodcm,  dt* 
vvlops  this  smoll  bolibcoring  pot«ntiQ« 
m«t«r  with  Q  voricty  of  Mniqut  fooluros 
to  moot  tho  lotost  computor  foquiromonts. 
Runout  ond  concontricity  within  .001  in. 
Totol  rosistonco  up  to  100,000  ohms, 
torquo  loss  than  0.2  inch  ouncos. 


for  dotoift  on  this  ondothorinitrumonts  wrifo; 
G.  M.  GIANNINI  &  CO.,  INC. 
PASADENA  1,  CALIFORNIA 


[  S*S^lMuJU  RESlSTOj|S 

Of  particular  interest  to  all  who  need 
resistors  with  inherent  low  noise  level 
and  good  stability  in  all  climates 


HIGH  VALUE  RANGE 

10  to  10,000,000  MEGOHMS 

This  unusuol  range  o(  high  value  resistors 
was  developed  to  meet  the  needs  of  scien¬ 
tific  ond  industrial  control,  measuring  and 
laboratory  equipment  —  and  of  high  voltage 
opplicotions. 


39  Talcott  Rood 
Wast  Hartford  10,  Conn. 


STANDARD  RANGE  BULLETlt?  4906  fsiFUiu 

1000  OHMS  TO  9  MEGOHMS  „  ^  / 

UsmI  Htensiv.ly  in  commercial  equip-  mUttm  *iKlwd'iM  '^oln^  /  I 

m.nf  inclutflng  ^io.  tolylieno,  tet^  itfctni.  cli!raIStfi.fio.  /  *•«».«.. '  / 

proph,  sound  picfuros,  tolovl.^,  etc.  dim«i«ioM;.*H.  Copy  wittl  |  / 

Also  in  o  vorioty  of  U.  S.  Mnvy  Li,,-  ^oitad  m  re-  /  / 

oquipmont.  I  J 

_ 

lOEastdOlhSt. _ 

NIW  YORK  16,  N.  V. 

Western  District  Office  *  Times  Building,  Long  Beach,  California 


qiannini 


TERMINAL  BOARD  ASSEMBLIES 
by'iNDUSTRIAL'l 


Reduce  Costs — Increase  Pro¬ 
duction,  by  spediying  IN¬ 
DUSTRIAL  Terminal  Board 
Assemblies.  Our  large  facil¬ 
ities  assure  you  of  prompt 
deliveries  to  meet  military 
production  schedules. 


I-  SOCKETS  •  TERMINAL  STRIPS 
•  WIRED  ASSEMRLIES  •  RAKEEITE  STAMPINGS 

Consult  INDUSTRIAL  for  all  your  requirements.  Our  repre¬ 
sentative  in  your  area  will  be  glad  to  assist  you; 

^  write  or  phone  for  information  and  samples. 

Phone:  OPegon  7-1881 


INDUSTRIAL  HARDWARE  Mfg.  Co.,  Inc. 

109  PRINCE  STREET  •  NEW  YORK  12,  N.  Y. 
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voltmeter,  base-current  or  comm<)n- 
point  meter  for  a-m  stations  and 
transmission-line  meter  for  f-m  and 
tv  stations. 

Heretofore,  informal  application 
to  FCC,  Washington,  was  necessary 
to  permit  legal  operation  without, 
or  with  substitute  equipment.  Now, 
a  log  entry  and  notification  to  Engi¬ 
neer  in  Charge  of  the  radio  district 
legalizes  operation  for  60  days. 

If  the  emergency  exists  beyond 
this  time,  a  letter  or  telegram  must 
be  sent  to  the  Engineer  in  Charge 
stating  reasons  for  the  continued 
nonstandard  operation. 

Informal  requests  for  authority 
to  operate  without  phase  monitors 
must  still  be  submitted  to  Wash¬ 
ington. 


TRANSMISSION  LINE 


TELEVISION 


Radio  Welding  Rules 

The  Federal  Communications 
Commission  has  postponed  the 
enforcement  of  its  rules  applying  to 
welding  equipment  using  radio¬ 
frequency  energy  until  January  31, 
1954.  Although  there  have  been 
many  complaints  of  interference  to 
air-to-ground  communications,  in¬ 
strument-landing  devices  and  other 
important  radio  communications, 
the  Commission  has  decided  that 
use  of  this  type  of  welding  equip¬ 
ment  is  vital  to  the  national  defense 
effort. 

However,  FCC  feels  that  the  two- 
year  period  of  grace  should  be 
ample  for  the  development  of  inter¬ 
ference-free  r-f  welders  and  also 
that  existing  equipment  can  gen¬ 
erally  be  operated  so  as  to  cut  down 
much  of  the  present  radiated  en¬ 
ergy.  If  existing  equipment  is 
•shown  to  interfere,  the  owner  must 
take  immediate  steps  to  correct  the 
trouble. 


leading,  most  experienced  manu* 
facturer  in  the  field— offers  a  com- 
plete  series  of  coaxial  transmission 
lines  for  TV  service  at  frequencies 
from  54  to  890  MCS.  The  use  of 
TEFLON*  insulators  minimizes  im- 
pedance  discontinuities,  increases 

efficiency.  To  obtain  optimum  per-  ^ 

formance,  Andrew  coaxial  line  is 
compensated  by  under-cutting  the 
inner  conductor.  A  complete  selec¬ 
tion  of  accessories  for  vhf  and 
UHF  TV  line  is  available.  For  addi¬ 
tional  information  on  these,  and 
on  transmission  line  applications, 
please  write  to  the  ANDREW  sales 
department. 

•  TRADE-MARK  KOR  Dl'  PONT  TETRAFt.l'OROETHTLENB  RESIN. 


Naval  Research  Seeks 
400  Engineers 

Navy  department’s  Office  of  Naval 
Research  has  issued  a  booklet  con¬ 
taining  available  positions  open  for 
scientists  in  all  fields.  The  elec¬ 
tronics  field  has  over  400  vacancies, 
with  salaries  starting  at  $3,410  per 
year  and  going  up  to  $10,800. 

These  openings,  located  in  all 
parts  of  the  United  States  and  in 
Yokohama,  .Japan,  require  each  ap- 


■/ind^ew 

«  COneoRATION 


363  EAST  75TH  STREET.  CHICAGO  19 


TRANSMISSION  LINES  FOR  AM  FM  TV  MICROWAVE  •  ANTENNAS  •  DIRECTIONAL 
ANTENNA  EOUIPMENT  .  ANTENNA  TUNING  UNITS  •  TOWER  LIGHTING  EQUIPMENT 
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SOMTHWESTERN 

IMDUSTRIAL 


•ASI,  RAM  AND  PRKIOUS 
MITALS  AND  AUOYS 

SMALL  UNITS 
SMALL  SIZIS 
CLOSt  TOLIRANCIS 

Nicktl  alloy,  filammt  wiro  anR 
ribbon:  flat,  groortd,  crowned. 
Grid  wire  clectroplatod. 

Alloys  for  special  requirements, 
bare  or  enamelled. 

PufCOec  eeSeUf  ■pmi  reeimtS. 


METALS  CORPORATION 

328  East  45lh  Slr««t,  N«w  York  17,  N.  Y. 
Murray  Hill  7-1594 


II  Pw>  Oak  M.  Hautlan  19,  Tmm* 
_  4S4  Siwath  Ava.  tasi— Calgary, 
Albarso,  Caaada 
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higherQfagors 

with  Acme  designed 

TOROIDS 


^  MODEL  M-l 
IS  YOUR  ANSWER 


>'•  The  unique  SIE  oscil¬ 
lator  circuit  which  has 
no  loyTer  limit  to  its 
possible  frequency  of 
oscillation  is  responsible 
^for  the  excellent  low 
frequency  performonce 
of  the  Model  M-2  and 
other  SIE  oscillators. 
\  Write  today  for  complete 
'  specifications. 


FREQUENCY  . 


Stability 

IN 

Mobile 


EQUIPMENT  .  .  .  . 


maka  sura  your  crystals  ars  mads  by  Standard  Plase. 

For  ysars,  our  Crystols  hosa  basa  standard  os  orielaai  squlpmant 
srith  laodlnq  monuiaclursrs  and  tor  raplacsmsnt  purposas  by  laiea 
opsrators  oi  moblls  squlpmant. 

Prsdsa.  occurats.  Standard  Ptaso  Crystals  ora 
arailabls  lor  ALL  typos  oi  moblls  communication 
squlpmant. 

Roquast  cmtmhm  t  for  complete 


METALLURGISTS 


Acme  precision  wound  toroids  are  designed 
to  meet  the  needs  of  many  engineering 
applications.  Acme's  extensive  experience  in 
producing  these  windings  for  the  manufac¬ 
ture  of  their  own  components  has  enabled 
the  Company  to  meet  a  greater  variety  of 
specifications  at  competitive  prices. 

All  Acme  standard  size  and  custom 
designed  toroids  provide  high  "0”  factors. 
They  are  made  to  require  a  minimum  of 
space  without  sacrifice  of  performance.  Spe¬ 
cial  windings,  close  tolerances,  unusual  tem¬ 
perature  stability  can  be  supplied  as  required. 
All  sizes  are  available  cased  or  uncased. 

Write  for  complete  catalog  on  this  and 
other  Acme  standard  and  custom  designed 


ELECTRONICS.  INC 


THE  UinRD  PRODUCTS 
CORPORATION 


ftOtorAo 


Oivftien  of  Tfct  Gobriti  Co. 

1523  E.  45TH  ST^  CIEVELAND  3«  OHIO 


IN  CANADA: 

ATLAS  RADIO  CORPORATION  LTD. 
Toronto.  Ont. 


NiWS  FROM  THE  FIELD  (CMitimwd) 

I  plicant  to  have  at  least  a  bachelor 
I  of  science  degree,  plus  work  ex- 
1  perience  to  qualify  for  the  higher¬ 
paying  jobs. 

I  Electrical  engineers,  electronics 
i  engineers  or  electronics  scientists 
j  (titles  of  position  as  listed  in  book¬ 
let),  interested  in  employment  with 
the  government  should  apply  to  the 
nearest  Civil  Service  Commission 
office. 


WOlllD'S  IIRCIST  (IID  OLDEST  EXCIIISIVE  MtNUFILCIUtEli  OF  ANTENNAS 


This  GE  enginoor  talks  to  himsoll  Tia  a 
30-mile  micToware  radio  relay  system 
which  General  Electric  is  operating  ex¬ 
perimentally  between  Electronics  Pork 
ot  Syracuse  and  DeRuyter.  N.  Y.  Signals 
are  beamed  to  a  relay  stotion  near  Pom- 
pey.  N.  which  posses  them  to  the 
DeRuyter  station.  There  they  are  outo- 
maticolly  ploced  on  another  chonnel. 
sent  back  to  the  Park  tIo  the  Pompey 
station  ond  fed  into  a  loudspeaker  In 
the  loborotory.  The  60-mile  round  trip 
takes  only  about  three  ten-thousandths 
of  a  second 
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t  antenna  problems  are  made  easy 


TALKING  TO  ONESELF 


Antenna  Engineering  Experience 


Illustrated  here  is  an  antenna  designed  by  Ward  for 
Harvey-Wells  Electronics. 

The  problem  involved  designing  a  collapsible  antenna,  for 
a  test-set  signal  generator,  usable  in  either  horizontal  or 
vertical  position,  v^ithout  adjusting  the  equipment. 

The  Vinswer  is  a  Ward-designed  antenna— with  a  swivel 
mount,  permitting  the  antenna  to  be  quickly  swung  from 
horizontal  to  vertical  position.  By  the  use  of  seven  sections, 
the  33'/i"  antenna  telescopes  into  b'/j"  long  with  .500" 
maximum  O.D.  Full  hard  brass  tubing,  chrome  plated,  is 
used  throughout.  A  stainless  steel  ball  tops  the  antenna 
tip  for  easy  extending  or  collapsing  the  unit. 

With  Ward— you  get  top  engineering  plus  facilities  for 
producing  one  to  thousands  of  units. 

Why  don't  you  save  valuable  time  and  expense  by  having 
Ward  make  your  hard  antenna  problems  easy! 


through  Ward's  25  years  of 


Guided  Minnile  Courses 


A  SERIKS  of  .special  courses  in 
guided  mi.ssile  engineering  has  been 
started  by  North  American  Avia¬ 
tion,  Inc.,  Los  Angeles,  to  train 
engineers  for  its  aerophysics  and 
electro-mechanical  departments. 

Purpose  of  the  courses,  each  of 
which  will  la.st  from  one  to  three 
weeks,  is  to  provide  a  larger  num¬ 
ber  of  engineers  with  the  special¬ 
ized  knowledge  needed  for  work  on 
the  company’s  advanced  research 
projects. 

North  American  has  lea.sed  6,250 
sq  ft  of  clas.sroom  facilities  at 
Downey,  Calif.,  where  its  re.search 
and  development  work  in  atomic 
energy,  aerophysics  and  electro¬ 
mechanics  is  centered. 


.  .  .  other  devices  Incorporating  flat 
springs  or  steel  bands  —  let  Sandsteel 
help  you  get  the  right  answer  in  this 
vital  phase  of  your  product  design. 


MIDGET 
.  CONDENSER 
I-  MICROPHONE 

For  Precision  Sound 
Measurements  and  High 
Quality  Sound  Recording 


The  research,  engineering  and  produc¬ 
tive  facilities  that  have  established  Sand* 
steel  as  ''America's  headquarters  for 
mainsprings"  for  over  a  quarter  of  a 
century,  are  at  your  service. 


Only  Sandsteel  makes  DUAL  POWiR 
*'cross-«urved"  mainsprings  for  longer 
lasting,  smoother  power  delivery. 


SANDSTEEL  SPRING  DIVISION 


IAJ«* 


fRES.  Per  yowr  infermotion. 
Autheritotive  focH  end  figures 
about  Not  spring*  .  .  .  ^nd* 
steel's  new  20-pooe  illustroted 
mainspring  guide  to  better 
product  design  end  perform- 


±  3dbfrom20tol1,000  ±  4  db  from  20  to  15,000  eps 
cps,  for  closed  covity  wither  withoutgrillefocperpen* 
without  arille.  dicular  inciderKO  in  free  neld. 


6650  Sowio  Cicefo  Avenwf.Chicugo  38,  llli 
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TEFLON  MAGNET  WIRE 

FOR  HIGHEST  TEMPERATURE  APPLICATIONS 


We  invite  inquiries  where  requirements  call  for: 

Htnmll  KPAC'E  FAITOII 
HIGHEST  ABRASlOA'  HESISTAKf'E 


CHOOSE  THE 

RIGHT 

SPRING 


IIIELECTHII'  STIIEA'GTH 
HESISTAATE  TO  I  HEMICAL^li 
capable  of  withstanding  temperatures  of  250  centigrade. 


WARREN  WIRE  COMPANY 


Producers  of  Nylou,  Ploin  Enomol,  and  Served  Mognel  Wire 
Tinned  ond  lore  Copper  Wire. 


IMPROVED 

PRODUCT 

PERFORMANCE 

Accurate,  trouble-free  equipment  per¬ 
formance  often  depends  on  how  care¬ 
fully  you  specify  the  springs  used  in  your 
product. 

If  you  manufattura  . . . 

Cameras 

Timers 

Meiers 

Gauges 

Antennas 

Instruments 

Recording  Equipment 


NEW  MODELS 


NEW  DESIGNS 


AmiiticjiM  TiiEvisioM  t  Radio  Co 

^tuUtX^  Suu€  t^3f 

SAiNt  ^AUi  1  MINNISOTA-U  S  k  A 


PILTffON 


lARGIST  IICIUSIVI  MANUFACTURERS 
OF  RF  INTERFERENCE  FILTERS 


NEW  BOOKS 


Electronics 

By  P.  Parker,  Northampton  Foly- 
technic,  London.  Edward  Arnold  «t 
Co.,  London,  1951,  1,050  pages,  $10.00. 

A  THOROUGH-GOING  text  on  the 
theory,  design  and  use  of  tubes  and 
tube  circuits,  understandable  to 
anyone  with  some  collegiate  back¬ 
ground  and  a  knowledge  of  alternat¬ 
ing  currents. 

Although  written  primarily  for 
physicists  who  must  understand 
and,  perhaps,  employ  tubes  in  their 
work,  this  large  book  should  be  an 
excellent  possession  of  anyone  with 
an  interest  in  electronics.  Naturally 
the  text  must  cover  much  that  is  in 
other  books,  but  a  cursory  perusal 
of  its  contents  will  indicate  that  one 
will  find  here  much  that  is  found 
in  only  few  and  scattered  books  of 
similar  title.  Every  chapter  con¬ 
cludes  with  a  good  bibliography 
(mostly  of  English  books)  and  a 
series  of  notes  and  references  which 
point  up  the  previous  text  matter 
and  give  additional  information. 
A  series  of  useful  problems  is  part 
of  each  chapter. 

The  first  eight  chapters  deal  with 
tubes  themselves,  and  the  remainder 
of  the  18  chapters  cover  the  tube  as 
a  linear  and  nonlinear  circuit  ele¬ 
ment,  oscillators,  rectifiers,  de¬ 
tectors,  mixers,  gas  discharge  tubes 
:  and  phototubes  plus  seven  ap¬ 
pendices  dealing  with  the  kinetic 
theory  of  gases,  thermodynamics 
of  electron  emission,  magnetron  and 
klystron  theory,  etc.,  some  20  pages 
of  experiments  and  a  final  section  of 
^  tabular  matter. — k.h. 
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Chapman  &  Hall,  London,  1951,  311 
pages,  42  shillings. 

This  work  is  unque.stionably  one 
which  any  engineer  or  physicist 
concerned  with  thermionic  cathodes 
should  have  at  hand. 

The  authors  first  develop  the 
theoretical  ideas  for  pure  metals 
and,  in  later  sections,  expand  these 
concepts  to  handle  more  complex 
emitters,  such  as  films  or  metals  and 
oxide  coatings. 

Quantum  mechanical  demonstra¬ 
tions  are  almost  entirely  avoided. 
Also  the  basic  statistical  demonstra- 
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tions  are  eliminated  by  introducing 
the  Fermi  distribution  without  der¬ 
ivation.  The  Fermi  level  is  defined 
as  the  undetermined  enerjfy  param¬ 
eter  which  appears  in  that  dis¬ 
tribution  ;  its  thermodynamic  inter¬ 
pretation  and  the  concept  of  free 
energy  are  not  dealt  with.  Happily 
(to  this  reviewer),  the  concept  of 
“X-associated  energy”  is  not  intro¬ 
duced. 

The  theoretical  calculations  of 
thermionic  emission  are  carried  out 
entirely  “from  inside”.  The  dis¬ 
tribution  of  electron  momenta  with¬ 
in  the  material  is  assigned  and  the 
rate  at  which  electrons  surmount 
the  surface  barrier  is  computed. 
This  approach  is  preferred  by  many 
because  of  its  qualities  of  directness 
and  concreteness.  However,  in 
omitting  the  equilibrium  treatment 
of  thermionic  emission,  the  treat¬ 
ment  in  which  the  solid  is  visualized 
in  equilibrium  with  an  electron  gas 
outside,  a  degree  of  generality  is 
nece.ssarily  sacrificed.  This  gener¬ 
ality  is  sometimes  useful. 

The  foregoing  remarks  are  not 
intended  as  adverse  criticism  of  the 
book  as  regards  its  intended  func¬ 
tion.  Primarily,  it  is  a  highly  use¬ 
ful  work  in  which  a  vast  amount  of 
experimental  and  theoretical  mate¬ 
rial  pertinent  to  the  cathode  field  is 
brought  together  in  a  harmonious 
and  illuminating  manner. 

After  presenting  the  basic  con¬ 
siderations  regarding  thermionic 
emission  from  metals,  a  general 
critical  di.scussion  is  pre.sented  of 
various  experimental  methods  for 
determining  values  of  work  func¬ 
tion.  These  include,  besides  the 
common  “Richardson  line”,  the 
calorimetric  method,  contact  p*)ten- 
tial,  photoelectric  effect  and  field 
emission. 

Following  this,  material  espe¬ 
cially  basic  to  oxide  cathodes  is  pre¬ 
sented  in  a  chapter  entitled  “Phe¬ 
nomena  in  Ionic  Solids.”  The  term 
“interference  level”  is  u.sed  instead 
of  the  common  “impurity  level”  be¬ 
cause  of  some  illogicalness  of  the 
latter  term  where  the  “impurity”  is 
,  an  element  of  the  compound,  e.g., 
barium  impurity  in  barium  oxide. 
Ionic  conduction  is  treated  briefly, 
with  the  theory  of  an  excess  semi¬ 
conductor  presented  in  some  detail. 
In  the  next  chapter,  dealing  with  an 
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activated  oxide  coating  in  equilib¬ 
rium,  the  electron  emission  equa¬ 
tions  are  derived  and  considerable 
attention  is  given  to  the  meaning  of 
the  work  function  with  this  complex 
emitter. 

Following  the  treatment  of  pure 
barium  oxide  in  equilibrium,  the 
performance  of  mixed  alkaline 
earths  is  given  as  well  as  a  review 
of  investigations  on  oxides  of  other 
materials.  In  the  final  chapter  a 
number  of  phenomena  of  consider¬ 
able  technical  importance  are 
treated  under  the  heading  of  “Vari¬ 
ations  in  equilibrium  of  oxide  coat¬ 
ings”.  These  include,  in  addition 
to  the  activation  process  itself,  de¬ 
cay  of  emission  on  drawing  current, 
deactivating  effects  and  phenomena 
traceable  to  the  interface  layer. — 
W.  E.  Danforth,  Bartol  Research 
Foundation.  Swarthmore,  Penna. 
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Advanced  Theory 
of  Waveguides 

By  L.  IJIWIN.  IlUffe  <i  Sons,  IjOhiIiiii, 
1951,  192  pages,  -10  shillings. 


The  author  of  this  book  as¬ 
sumes  that  the  reader  is 
already  familiar  with  the  es.sentials 
of  waveguide  theory  and  practice. 
The  book  deals  with  selected  topics 
in  advanced  waveguide  theory. 

The  first  chapter  is  a  summary 
of  the  es.sentials  of  electromagnetic 
theory  as  applied  to  waveguides, 
and  the  remaining  chapters  consider 
a  number  of  topics  in  waveguide 
analysis.  Among  the  topics  con¬ 
sidered  are  cylindrical  posts  in 
waveguides,  diaphragms  in  wave¬ 
guides,  tuned  posts  and  tuned  win¬ 
dows,  waveguide  steps,  junctions 
and  tapers,  radiation  from  wave¬ 
guides,  and  propagation  in  loaded 
waveguides.  This  is  a  substantial 
though  not  comprehensive  list  of 
topics,  but  it  has  not  been  the  aim 
of  the  author  to  summarize  exi.sting 
information.  His  aim  is,  rather,  to 
present  the  principles  and  methods 
of  analysis  used  in  solving  the 
theoretical  problems  that  arise  in 
waveguide  work.  The  theoretical 
analyses  have  been  carried  through 
to  produce  formulas  that  may  be 
utilized  by  engineers,  but  the  en¬ 
gineer  who  wants  only  to  use  the 
resulting  formulas  will  find  a  more 
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for  HARMONIC  TROUBLES 


comprehensive  and  useful  summary 
in  V'ol.  10  of  the  Radiation  Labora¬ 
tory  Series.  The  engineer  or  physi¬ 
cist  who  wishes  to  derive  his  own 
formulas  will  find  Lewin’s  book  in¬ 
valuable.  ! 

The  reader  should  be  familiar 
with  many  topics  of  advanced 
mathematics,  such  as  functions  of 
a  complex  variable,  integral  equa¬ 
tions,  variational  calculus,  and  the 
like.  Having  this  familiarity,  he 
will  find  the  various  topics  developed 
with  great  clarity.  For  example, 
many  of  the  complex  developments 
are  followed  by  a  brief  summary', 
outlining  the  steps  in  the  develop¬ 
ment.  These  summaries  are  of 
great  assistance  in  providing  a 
guide  through  the  maze  of  mathe¬ 
matics. 

Some  of  the  techniques  used  are 
those  of  Schwinger  and  his  cohorts 
in  America,  but  many  of  the  de¬ 
velopments  have  originated  with  the 
author  and  others  in  England. 
These  are  sufficiently  novel  and 
advanced  to  merit  considerable 
study  by  students  of  advanced  wave¬ 
guide  techniques  in  this  country. 

The  value  of  the  book  is  enhanced 
by  an  extensive  bibliography  on 
waveguide  techniques  and  related 
topics,  occupying  22  pages.  This 
bibliography  has  been  compiled 
from  the  abstracts  and  references 
publi.shed  in  Wireless  Engineer 
from  January,  1941  to  June, 
1951,  inclusive — Theodore  Moreno, 
Varian  Associates,  San  Carlos, 
Calif. 
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ture.  Major  portion  of  book  deab<  with 
magnetic  electron  microscopes,  but  last 
chapter  covers  electrostatic  and  other 
types  and  Kives  advantages  and  draw* 
backs  of  each.  EjXperimental  approach, 
with  minimum  math,  makes  book  of  maxi¬ 
mum  value  to  thu.ne  actually  working  with 
the  instruments. 


TRAINI.NG  BV  TBI.I3VISION.  Office  of 
Technical  Services.  U.  S.  Dept,  of  Com¬ 
merce,  Washington.  24  pages.  2.75.  Navy 
Special  Devices  Center  report  on  compara¬ 
tive  effectiveness  of  live  television,  re¬ 
corded  tv  and  standard  classroom  train¬ 
ing  procedures.  Results  show  superiority 
of  ts  for  rapid  training  of  large  groups. 


INTRODUCTION  TO  LIGHTING.  By 
Howard  M.  Sharp.  Prentice-Hall.  Inc., 
New  York.  1931,  337  pages,  26.65.  Student 
text  suitable  for  formal  college  courses  in 
illumination  and  for  industry  training 
programs.  All  types  of  gas  discharge 
lamps  are  covered,  along  with  their  radio 
interference  problems.  A  25-page  chapter 
covers  procedures  for  planning  and  in¬ 
stalling  effective  lighting  in  factories. 


omaihty. 

Ybs  tet  food  Hfid  Itrsiieoit  be- 
cosM  Ibev  oie  sieslded  istofroliy 
wilb  Hm  bestist. 


tisloscs  elesiesi  before  eioeMlet. 
EsHre  retiikuice  circeM  it  o«  isif 
pmi  pm  of  tbe  boesiMf . 

»  Yos'fet  occerote  tettinf  ond  re- 
^o  MMisf  d«e  to  ond-boebtodi  iprisf 
Is  eootoct  teide. 

r  Yps  tel  o  Kse  reeotiitioii  becoew 
•.  of  Ike  43^4'  Iwtdi  of  retiflooce 
wke  Wi  Ike  spirol  elesienl. 

I  VoeteloretMoiiceoeipeldireclir 
^o  arepoflionol  to  tkofi  rololioN  wtlk- 
m  ±:0.1%  of  Ike  Moi  r^iloiice. 
Cm  pdlesHoweler  If  oeloisolk- 
«tly  eiockioe  leHed  for  lioeorify 


ALMOST  SINUSOIDAL  OSCILLATIONS 
IN  NONLINEIAR  SYSTEMS.  Part  I:  In¬ 
troduction — Simultaneous  Oscillations.  By 
Johannes  S.  Schaffner.  Univ.  of  Illinois 
Bulletin  Series  No.  395.  Engineering  £?x- 
perlment  Station,  Univ.  of  Illinois.  Urbana. 
Ill..  1951,  64  pages,  2.60.  First  of  a  series 
of  three  bulletins,  the  other  two  of  which 
will  cover  synchronisation  problems  and 
transient  phenomena.  Mathematical  analy¬ 
sis  is  based  on  replacement  of  nonlinear 
element  by  an  equivalent  linear  impe¬ 
dance  whose  value  is  chosen  so  that.  In 
the  first  approximation,  the  behavior  of 
the  oscillatory  system  will  remain  the 
same. 

THE  H.VNDBOOK  OP  MBASl.^REMBNT 
AND  CONTROL.  Edited  by  M.  P.  Behar. 
The  Instruments  Pub.  Co.,  inc.,  921  Ridge 
Ave.,  Pittsburgh  12.  Pa.,  1961,  181  pages 
plus  ads,  24.00.  Sixteen  chapters  written 
by  fourteen  experts  give  broad  survey- 
type  coverage  of  each  type  of  measure¬ 
ment  and  control,  including  all  basic  pneu¬ 
matic,  hydraulic,  electronic  and  electric 
sensing  and  control  Instruments.  Many 
tables  of  classifications,  instrument  oper¬ 
ating  ranges,  percent  accuracies  and 
recommended  procedures  add  to  reference 
value. 

INSPECTION  AND  GAGING.  By  C.  W. 
Kennedy.  The  Industrial  Press,  148  Lafa¬ 
yette  St..  New  York  18.  N.  Y.,  1951.  502 
pages.  27.50.  Training  and  reference 
manual  giving  basic  procedures  that  can 
readily  be  applied  to  electronic  equip¬ 
ment  and  components  manufacturing.  Em- 
pha.sis  is  on  Importance  of  psychology  In 
inspecting,  and  on  relationship  of  proce.«*s 
inspection  to  other  phases  of  manufactur¬ 
ing.  Rejections  can  mean  personnel 
trouble  unless  the  Inspector  Is  a  bit  of  a 
diplomat,  for  few  men  like  crltW'Ism  of 
their  work. 

TENSOR  ANALYSIS.  By  1.  S.  Sokolni- 
koff.  Prof,  of  Math.,  Univ.  of  Calif.  .Tohn 
Wiley  A  Sons,  Inc..  New  York.  1951.  33.5 
pages,  26.00.  Tbeory  of  linear  transfor¬ 
mations  and  matrices  is  developed  first, 
followed  by  applications  to  geometry,  me¬ 
chanics,  relativity,  elasticity  and  fluid  dy¬ 
namics.  Book  is  outgrowth  of  lectures 
given  to  graduate  students  interested  in 
applications  of  mathematics. 

EQUIVALENT  CTRCriTS  OP  ET.EC- 
TBIC  MACHINERY.  By  Gabriel  Kron. 
Consulting  Engineer.  GE.  John  WMIey  A 
Sons.  Inc..  New  York,  1951,  278  pages. 
210.00.  Develops  stationary  equivalent 
circuits  for  all  rotating  machines  by 
means  of  a  unified  physical  picture,  with¬ 
out  mathematical  analysis.  In  General 
Rhftric  series,  written  for  advancement 
of  engineering  knowledge. 

RADIO  Tt^BE  FITNDAMENTAIyS.  By 
George  J.  Christ,  Transmission  Engineer. 
New  York  Telephone  Co.  Gernsback  Li¬ 
brary.  Radcraft  Publications,  Inc.,  25  W. 
Broadway.  New  York,  1951.  96  pages, 
21.00,  Design  differences  in  tubes,  writ¬ 
ten  for  practical  radiomen. 

RADIOLOGIC  PHYSICS.  By  Charles 
W'eyl  and  S.  Reid  Warren,  Jr.  Charles  C. 
Thomas.  Publisher,  Springfield.  Ill.,  Sec¬ 
ond  l^ition,  1951,  491  pages,  210.50.  Pri¬ 
marily  intendt'd  to  serve  as  text  for 
courses  in  theoretical  and  applied  radia¬ 
tion  physics  for  medical  students  and 
graduate  radiologists.  Major  changes 


■  016  IQUIPMINT  DIVISION 

TUE  GEORiiE  W.  BORG  CORPORATiON 

. -  JANISVILLi*  WISCONSIN 


FINER  CONTACTS 
from  this  "Improved  Mill” 

Improved's  new  rolling  mill  offers  two  big  advantages;  scientific  control 
of  quality  and  temper  of  materials  and  faster  production  to  quickly  fill  your 
orders. 

Shown  here  are  long-length  sheets  of  laminated  brass.silver  for  electrical 
bar  conucts  being  rolled  down  to  within  a  tolerance  of  ±  .0005"  thickness. 
The  same  process  is  used  for  any  number  of  combination  of  metals  for 
many  industrial  uses. 

r  Write  today  for  detailed  information  how 

Improved  service  can  raise  quality  and  speed 
delivery. 


The  Home  of  IMPROVCD  Service 


The  IMPROVED  SEAMLESS  WIRE  COMPANY 

IHCOIIWWIATCD  tM« 

775  Eddy  Street,  Providence  5,  Rhode  lilend 
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specification  designed 

CANVAS 

and  leather 

PRODUCTS 


Instrvmeiit  Cover  A  Bog 

TOOL  ROLLS— BAGS  &  CASES 
BG  BAGS— CW  BAGS 
RADIO  EQUIPMENT 
ELECTRONIC  EQUIPMENT 
RADAR  EQUIPMENT 

C.  R.  DANIELS,  INC. 

75  West  St.  New  York  6,  N.  Y. 

549  W.  Rondolph  St.  Chicago  6,  III. 


MICRODIAL 

TEN  TURN-COUNTING  DIAL 


Microd^l  it  compoBtd  ol  two  conctn* 
IricoMv  mounltd  dtgls  .  .  one  lor 

counlinf  incremtnlt  ol  eoch  turn  orhd 
the  other  lor  counting  turns.  The  in* 
cremcntol  diol  hos  100  eguol  divisions 
ond  is  Qttoched  njidlv  to  the  shoH  so 
there  is  no  bocklosh.  Thus  the  contoct 
position  is  indicoted  to  on  irsdeied 
occurocv*ol  1  port  in  1000.  Rototion 
is  continuous  in  either  direction.  There 
ore  no  stops  on  the  Microdiol  osse  mbly 

C  O  M  PA  CT . . .  Microdigi  hos  same 
O.D.  os  Micropot  .  .  .  requires  no  more 
ponel  spoce. 

ClEAR  R  I AOINO  ...  Forced  lost- 
reodinf  tests  showed  only  1/80th  as 
many  errors  with  Microdiol  open  win* 
dow  os  with  neit  most  lefibie  diol. 
Turn  counter  distinguishes'  between  0 
ond  10  turn  reodings,  ond  occelerotes 
to  ovoid  conlusion  on  readings  neor 
integral  turns.  Precise  reodings  ore 
mode  horn  larger  dial  with  moiitgum 
seporotion  ol  groduotions  ond  wide 
angle  visibility. 

CONVINliNT.  .  .  delivered  com¬ 
pletely  ossembled  with  dials  syn* 
chronited.  Eosily  mounted  in  o  lew 
seconds  All  dials  moy  be  locked 


Nictst  Ohms 
In  The  Business... 


'  ...  That’s 
I''o  f  what  we 

package! 
Maybe  you 
/ .  \/\  call  the 

packages 

v: — 'resistors’ 

/S  (V  they’re 
li  I  I  I  really  only 

I' 1 1  I  containers 

''  I  for  ohms. 

Ohms— we’ve  got  millions 
of  ’em.  All  kinds!  Per¬ 
snickety,  specialist  ohms. 
Delicate,  sensitive  ohms. 
Rough-and-ready,  work¬ 
horse  ohms.  And  ohms  that 
beat  the  be-junior  out  of 
JAN  Specs. 

What  sort  of  ohms  do  you 
need?  It’s  a  megohm  to  a 
micro-farad  we  have  them. 
Just  write  us. 


FS  MICROMETER  HEAD 

^ot  ike  ^Ueitonici  Dnduiixij 

CliniOilC  E«««EHK  PUKE  FS  SIUOSETEI  HEADS  FOI  TNEII  PtECKE  ttCDlUT  EVE*  tmi 
lOKC  MUD  HSUE.  T*K  ACMUCT  K  MADE  POSSIDIE  IT  A  PAKNUD  TNIEAD.FOIM  WIT*  UDIAUT. 
LOADED  IDT  FOI  EllMIIATIO*  OF  MU4AS*,  AID  AITOMATK  WUI  COMPEISATIOI  . .  .  OTHEI 
FUTIIES  Ml  SPECIFKATIOM  AU  DfSUIDU  M  Oil  HV  IHUTII,  IITAMAIU  H  UOIEST. 


Frequency  Standards 

P  0  BOX  66  UTONIOWN  N  J  .  :tlfPH.0N:  ASBOBY  PARK  I  1018 


WIRE  FORMING 
SPECIALISTS 


Precision  Parts  to  meet  your 
Production  and  Engineering  needs. 
From  .002"  dia.  to  .125"  dia.  Radio 
tube  parts — Stampings — Drawings 
Modem  facilities,  high-production 
equipment. 

Metal  Crystal  Holder  Parts 
Send  sketch  or  print  for  quotation. 
PIX  MANUFACTURING  CO.,  Inc. 
24  Bedford  Si.,  Newark  3,  N.  J. 


NEW  lOOKS  (cotHihnEI 

from  the  1940  first  edition  include  ez|>an- 
sion  of  the  aincle  chapter  on  electronics 
into  two  chapters,  expansion  of  material 
on  artificial  radioactivity  and  additional 
material  on  radiological  protection. 


hermetically  sealed 


•  MANUFACTURIO 
to  meet  most 

axoctiog  MIL-T-27  spacMico- 
tiOM. 

•  STYPOL 

inprcgaation  prior  to  potting 
assures  quiet  operation  and 
long  life  under  oil  advene 
conditions. 

•  MU-METAL 

core  assures  a  light  weight, 
compoct  unit  with  full 
efficiency  ond  wide  frequency 
response. 

•  MIL  FAMILY  TYPE 
AVAILABLE: 

Input — 10,  11;  Driver — 12; 
Output — 13;  Modulation — 14; 
Intentoge — 15; 

Motching— 16,  17; 

Audio  Oscillator — 18; 
Multi-Purpose — 19; 

Audio  Inductor — 20. 

•  PRODUCTION  SAMPLES: 
Submitted  for  your  inspection 
ond  opprovol. 

•  SENSIBLE  DELIVERY: 
Send  your  B/P  specificotions 
for  quototions  and  delivery 
schedule. 

•  JOBBER  LINE: 

Immediate  delivery  on  full 
line  of  ouncer  ond  subouncer 
type  miniatures. 


SERVICING  TV  IN  THE  CUSTOMEat  S 
HOME.  By  Milton  S.  Klver,  1991,  Howard 
W.  Sams  &  Co.,  Inc.,  Indianapolis,  99 
pages,  11.50.  First  half  describes  present- 
day  receivers  and  their  operation ;  second 
half  deals  with  Judging  set  performance 
and  adjustment  techniques. 


sctusi 

sire 


TUBBS  ELBCTRONIQUES  PAR  MODU¬ 
LATION  DB  VITEJSSE.  By  R.  Warnecke 
and  P.  Guenard.  Gauthier-Villars,  5$ 
Uuai  des  Grands-Augustins.  Paris  5, 
France.  1951.  An  800-page  text  in  French 
on  tubes  of  the  velocity-modulation  type 
and  circuits  thereof. 


miniature 
and  sub-miniature 


RECEHVIaVO  TUBE  SUBSTITUTION 
GUIDE  BOOK,  First  Supplement,  by 
H.  A.  Middleton.  John  P.  Rider  Publisher, 
Inc.,  New  York.  48  pages,  994.  Lists  in 
numerical  sequence  additional  possible 
substitutions  for  tubes  not  available,  plus 
discussion  of  tube  substitution  problems 
in  television  receivers. 


METTAL  PINISHINQ  GUIDEIBOOK-DI- 
REXrTORY,  19th  Edition.  Finishing  Pub¬ 
lications  Inc.,  11  W.  42nd  St.,  New  York. 
4K8  12.50.  Treats  mechanical  and 

chemical  surface  preparation,  plating  80« 
lutions  and  procedures,  special  anodizing 
and  other  surface  trejitmenta  and  much 
other  data  applicable  to  metal  finishing 
problems  of  the  electronic  industry. 


MANUAL  OP  WELDING  DESIGN  AND 
ENGINEERING,  4th  Edition.  Eutectic 
Welding  Alloys  Corp.,  Flushing  58,  N.  Y.. 
72  pages,  no  charge.  Application  and  how- 
to-du-it  data,  corrosion  factors  and  other 
data  applicable  to  all  types  of  welding  of 
ferrous  and  nonferrous  metals. 


-LABORATORIES,  INC. 

Whitehall  Building,  Far  Rockaway,  N.  Y.  •  FA  7-2732 


ZEIT-  UND  KURZZEITMESSUNGEN 
MIT  ER,EKTRONENSTRAHL-OSZILLO- 
GRAPHEN.  By  Paul  B.  Klein.  Weld- 
mannsche  Verlagsbuchhandlung,  Berlin, 
00  pages.  DM  3.90.  Methods  of  portray¬ 
ing  waveforms  In  various  coordinates, 
with  circuits,  mathematics  and  discussion. 
In  German. 


1950  SUPPLEMENT  TO  SCREnV- 
THREAD  STANDARDS  FOR  FEDERAL 
SERVICES  1944.  113  pages.  1951.  60^ 
U.  S.  Government  Printing  Office,  Wash¬ 
ington.  D.  C.  Replaces  and  augments  sup¬ 
plement  issued  In  June  15,  1949:  revision 
of  entire  handbook  to  come  later.  Includes 
standards  for  thread  form  for  coarse- 
thread  series  from  to  4  Inches,  inclu¬ 
sive.  and  for  fine-thread  series  from  H 
to  IK  Inches  inclusive :  Unified  special 
threads  and  American  National  diameter- 
pitch  combinations.  Tables  of  tolerances, 
allowances  and  other  thread  data  for 
threads  of  special  diameters,  pitches  and 
lengths  of  engagement. 


Illustrated 

Actual 

5iie 


ASA  GRAPHICAL  SYMBOLS  FOR 
SINGLE  (ONE)  LINE  ELECTRICAL 
ELNGINEERING  DIAGRAMS.  Contains 
81  sections  covering  symbols  for  almost 
all  electrical  engineering  work  in  the  fields 
of  power  and  communication.  Each  term 
is  accompanied  by  drawing  agrei^  upon 
by  electric,  telephone  and  telegraph,  radio 
and  public  utility  industries  and  govern¬ 
ment.  Examples  of  the  use  of  simplified 
one-line  diagrams  using  the  symbols  are 
given. 

THE  EDISON  EFFECT.  By  Vice  Ad¬ 
miral  Harold  G.  Bowen.  Second  in  a 
series  of  case  histories  on  the  great  in¬ 
ventor's  principal  Inventions  and  their  de¬ 
velopment  into  major  American  industries. 
Intended  for  general  education  purposes, 
particularly  high  school  students,  the 
booklet  of  some  70  pages  Is  most  at¬ 
tractively  got  up.  and  interesting  to  read. 
Available  from  the  Thomas  Alva  Edison 
Foundation,  Inc.,  West  Orange.  N.  J.,  at 
60f  per  copy. 

TABLE  OP  DIELECTRIC  CONSTANTS 
OP  PURE  LIQUIDS.  By  Arthur  A- 
Maryott  and  Edgar  R,  Smith.  National 
Bureau  of  Standards.  Circular  514,  August 
10,  1951.  Superintendent  of  Documents, 
U.  S.  Government  Printing  Office,  50#. 
Static,  or  low-frequency,  values  for  more 
than  800  substances  divided  into  standard 
liquids,  inorganic  liquids  and  organic 
liquids.  In  many  cases  the  temperature 
coefficient  of  dielectric  constant  Is  in¬ 
cluded. 


the  advanta9es  in  pertermonce  ond 
economy  Ihol  oro  yours  with 


These  plostic  moldings  ore  mi 
more  occurote,  less  expensive 


on  cxclusivo  single  cavity  molding  method  which 
assures  low  mold  and  mointenonce  costs.  Only 
from  Cries  con  you  get  the  many  odvontoges  of 


Write  for  somple  of  Cries  ceil  bobbins  ond 
similor  smoll  ports  in  nylon  ond 
ether  thermoplostics. 

Send  Specificotions  for  Prompt  Quototion 


Mox  Wgt. 
.025  oz. 
Mox.  length  1'* 

SMALLNESS 

UNLIMITED 


100  Willow  Ave.,  New  York  54 


PhoM:  MOtt  Haves  5-7400 
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for  ALL  your 


HookMp  WIr* 


•  WirM 

•  MultiMndyet«r  R«Mar 
e«v«r«d  CabiM 

•  Tinnad  4  Bara  Wlra 

•  Maanat  Wira 

•  Vlayl  Cxtrvdad  TaMa« 


a  Intytatad  Hardwara 
•  Pluft.  Jaeka.  Sackata 
a  Tatt  Laadt.  Swttekaa 
a  Inaalatara.  Btaatit^ 
Caraaiie 

a  Taraiiaal  Striaa 

a  laaalatad  Hardwara 


seokr,  pHato  tab#,  limit  switck  or  oay 


lotioii  to  tima  ond  qvoatity 


oatomoticolly  raaoH  td  lofo. 


In  Rodiooctiva  Rdtaarch,  it  soats 


grtflter  acoaomy  oad  officitacv. 


Ill  Industry,  it  momtoins  o  pcrmonaat 


record  outomotkolly,  recording  produc* 


Whatever  yovr  counting  problems. 


Ingineering  Deportment 


Recorders  to  moot  your  porticulor  need. 


Write  for  interesting 


Tha  Rowlass  workmanship,  superb  eper- 
otionol  feoturas  and  tha  unsurpossed 
parformarKO  of  tha  distinguished  New* 
comb  omplifiars,  excite  the  admiration 
of  even  tha  most  cose-hardenad  engn 
r»eer.  Jwdgad  by  the  most  critkot  ston* 
dards  they  more  than  meosure  up  to 
your  fondest  expectations.  The  brand 
you  can  most  confidently  recommend,  or 
use  in  your  own  instoliotions  .  .  .  the  in* 
dustry's  most  complete  sound  line. 


GOVT.  SPEC.  HOOKUP  WIRE  wiring  needs! 

a  JAH-C-76  SRIR  PLASTIC 


Solid  Celora  or  Spiral  Marklaps 

a  JAN  C-76  SRHV  PLASTIC 

SolM  Colon  or  Spiral  Morklap* 

a  JAN-C-76  WL  GLASS  BRAID 

Selid  or  Trocar  Celert 

a  1 05°  C.  UL  APPROVED  THERMOPLASTIC 


COMPLETE 

WAREHOUSE 

STOCKS 


VAe  ioutid  luie 


tluZft  hiiilt 


0«pr.  I,  40)4  laHingtan,  Hollywyad.  Calif. 


WritB  for  Cololof  52-E 


Quolity  Products  for  the 
Ktectranics  Industries 
Since  1923 


BIRNBACH 


RADIO  CO.  Inc 

MS  NttBSON  STREET 
HEN  TORK  13.  R  T 


RECORDERS 

SECOND  Time  (0U*.r  OUASIiIt  ASO  .'tElCHT 


MEGOHMS 

MEGOHMS 

MEG  ChCdDCr  By  the  dozen  with 

MEGOHMS  IFLLIFF 

MEGOHMS  , 

MEGOHMS  ALLOY  1000 

mIcSSms  resistance  wire 

This  nes^  material  packs  1000  ohms  cmf — 48% 
more  than  the  widely-used  nickel-chromium  alloys. 

And  what’s  more,  there’s  no  loss  of 

other  important  physical  and  electrical  ^ - 

properties.  High  tensile  strength — ex-  A'  ”  "  ’  "''A 

cellent  solderability — TC  of  Resistance  • 
is  20 — EMF  vs  Copper  -|-  7  micro-volts  » 

— Coefficient  of  Expansion  13.S> — re-  \ 

markable  Surface-Corrosion  Resistance 
— and  many  more  vital  charaaeristics  < 
make  ALLOY  1000  a  money-making  - 
prestige-building  component  of  com-  : 
pact,  precision  resistors.  For  complete  1 
dau,  get  Bulletin  17.  .  «..t  c.ei. . 


JELLIFF 

MANUFACTURING 
CORPORATION 
SOUTHPORT,  CONN. 
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THIS  RECORD 
SPEAKS  FOR  ITSELF 


1 


BACKTALK 


Auburn  Button  Works,  im 

550  McMaster  Street  Auburn  New  York 


30  Years’  Production 
of  MOLDED  PLASTICS 
for  ^  of  our  customers! 


More  Figures 

Dear  Sirs: 

.  .  .  AlthouKh  many  of  us  are 
familiar  with  certain  of  the  figures 
contained  in  your  new  Figures  of 
the  Month  page,  I  am  sure  that, 
like  myself,  many  engineers  are 
surprised  at  the  magnitude  of 
others.  One  of  the  most  important 
factors  in  the  magnitude  of  en¬ 
gineering  effort  and  employment  is 
the  work  on  government  research 
contracts  handled  by  universities 
and  industry.  Is  there  any  way  that 
this  could  be  shown,  such  as  new 
research  contracts  granted  or  re¬ 
newed  ? 

W.  C.  White 

Research  Laboratory 
General  Electric  Company 
Schenectady,  New  York 


•  PHYSICISTS 


W^tii^ouse 

offers  you 

SECURITY  AND 
OPPORTUNITY 


EE’s  and  ME's  with  over  3  years 
experience  ...  a  number  of  excellent 
positions  are  now  available  in  our 
Electronic  &  X-ray  and  Air-Ann 
Divisions  for  work  on: 


(EMItor's  Note:  At  BUI  White’e  bukkob- 
tlon,  we  are  inveetiaatinfr  poeslble 
sources  of  such  Information  and  studying 
the  possibility  of  addine  It  to  the  PlKUres 
page.) 


•  Broadcast  Transmitters 

•  Power  Line  Carrier 
Communication  Equipment 

•  Railroad  Radio 

•  Radio  Frequency  Heating 

•  Medical  and  Industrial  X-ray 

•  Commercial  Radar 

•  Balancing  Equipment 

•  Military  Radar  (ship,  ground, 
airborne) 

•  Military  Transmitters 

•  Specialized  Elearonic 
Equipment 

•  Fire  Control  Systems 

•  Automatic  Pilots 

•  Guided  Missiles 


Phenolic  body  parts  by  AUBURN 


Ever  tince  1922  AUBURN  hat  been  producinc 
molded  plattict  for  the  bastman  kooax  COM* 
PANY.  During  this  period  220  different  custom 
molded  parts  have  been  delivered,  each  with  a 
different  engineering  problem  —  each  with  a 
different  solution  — >  in  compression  molding, 
transfer  molding,  iniection  and  extrusion. 

In  a  field  as  highly  competitive  at  molded 
plastics,  performance  such  as  this  for  one  of 
America’s  foremost  corporations  speaks  for 
itself.  We  feet  that  some  of  the  reasons  have 
included : 


Dear  Sirs: 

.  .  .  I  am  particularly  pleased  with 
“Industry  Report”  and  I  hope  it 
long  endures.  I  want  to  see  the 
likes  of  page  8  (Figures  of  the 
Month)  in  every  issue.  .  .  .  W’hile 
I  am  at  present  engaged  as  a  de¬ 
velopment  engineer  I  feel  a  need 
to  be  kept  up  to  date  on  the  business 
aspects  of  the  industry  and  I  don’t 
think  I  should  have  to  go  to  the 
Wall  Street  Journal  to  get  them. 

F'lliot  L.  Gruenberg 

Brooklyn,  New  York 


9  Varsotilfty  in  producing  ports  thot 
Kov#  mot  both  volvmo  and  procision 
spociffcotions  in  ony  plostic. 

9  Sfoody  oxponsion  of  focilitiot  ond 
modomiiotion  of  oguipmont. 

9  Rosoorch  ond  orgonisotionol  instruc¬ 
tion  to  insura  tfiot  stondords  of 
quality  control  ora  mointoinad. 

9  Consistant  "on  sckadula"  dalivary. 

9  Ability  to  toka  fba  initiotiva  in  im¬ 
proving  product  dasign,  raducing  tka 
cost  to  tba  customar. 


Chack  Thasa  Outstonding  Banafits: 

Top  pay,  ideal  working  condi¬ 
tions,  advancement  on  merit, 
graduate  study  opportunities, 
employee  scholarships,  paid  re¬ 
location  expenses,  Baltimore  lo¬ 
cation. 

Sand  ratuma  af  axparianca  ond  odu- 
cofion  to:  Manager  of  Industrial 
Relations,  Westinghouse  Elec¬ 
tric  Corp.,  2519  Wilkens  Ave., 
Baltimore  3,  Md. 


(Editor’s  XotA:  Pre.^ent  plans  ln.«ure  a 
solid  future  for  IR.  Includinp  Figures  of 
the  Month.  In  each  Issue,  as  In  February, 
an  added  section  will  be  devoted  to  In¬ 
terpretive  writings  on  late  happenlnjrs  In 
the  field,  as  they  affect  the  business  end 
of  the  industry.  Any  suasrestlons  are  ap¬ 
preciated — In  fact,  encouraged.) 


A  dependable  subcontractor,  AUBURN 
molds  any  material  by  any  modern 
molding  method.  Complete  tool  and 
die-making  facilities  are  main- 
I  tained.  For  the  complete  story  of 


If  you  ore  using  your  greotest  skill 
in  0  defense  industry,  do  not  opply. 


Cain  Stabilized  Mixer 

Dear  Sirs: 

In  the  February,  1952  issue  of 
Electronics  you  carried  an  article 
entitled,  Gain-Stabilized  Mixer,  de¬ 
scribing  the  work  I  am  doing  here 
at  NBS.  Unfortunately,  in  editing 
the  material  you  received  from  the 


you  CAN  Bt  SURE...IF  it's 


lOuse 
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■ACKTALK  (conlimitd) 

Bureau,  some  important  informa¬ 
tion  was  omitted,  and  this  omission 
effectively  chanRed  the  meaning  of 
several  of  the  paragraphs. 

In  particular,  on  page  170,  para¬ 
graph  2,  line  4  should  read  .  .  .  “of 
a  superheterodyne  mixer  as  nega¬ 
tive  feedback."  It  would  be  another 
story  to  take  the  difference  fre¬ 
quency  from  the  output  of  a  super¬ 
heterodyne  rather  than  from  the 
mixer. 

In  the  first  paragraph  on  page 
174,  reference  is  made  to  the  gain 
variation  with  26db  of  feedback  and 
a  plate  supply  of  100  volts.  Here 
again,  the  deletion  of  the  paren¬ 
thetical  statement  (300  volts 
normal)  gave  a  misleading  indica¬ 
tion  of  the  actual  operating  condi¬ 
tions  under  which  the  variation  was 
made. 

The  second  paragraph  on  page 
174  describes  a  figure  labeled  Fig.  2 
but  actually  refers  to  a  photograph 
that  was  not  included  with  the  re¬ 
port.  It  is  rather  obvious  from  the 
figure  that  the  feedback  voltage  is 
not  returned  to  the  cathode.  How¬ 
ever,  the  material  included  in  the 
last  paragraph  does  refer  to  your 
Fig.  2. 

Finally,  on  page  175,  a  word  was 
deleted  from  line  3  of  the  last  para¬ 
graph,  which  should  read  . . .  “gain- 
bandwidth  product ...”  which  has 
meaning  while  “gain-bandwidth” 
does  not. 

Gail  E.  Bogo.s 

Central  Radio  Propagation  Laboratory 
A'afionof  Bureau  of  Standardft 


Electronics  Quiz 

Last  Month  we  printed  a  quiz 
problem  story  describing  a  freak 
chain  of  events  that  was  actually 
witne.ssed  by  Elliot  M.  Barr,  of 
Rochester,  New  York.  The  original 
problem  and  its  solution  are  as 
follows : 

“During  a  particularly  energetic 
thunderstorm,  a  group  of  students 
were  studying  in  the  dining  room 
of  a  fraternity  hou.se  at  midwestern 
university.  A  loud  crash  of  thunder 
and  flash  of  lighting  plunged  the 
house  into  darkness  except  for  the 
pilot  light  and  tube  filaments  in  the 
radio  in  the  adjoining  living  room, 
which  had  not  been  turned  on  before 
the  crash. 

“Playing  a  hunch,  I  suggested 


On  the  Frontiers  of  Design  You'll  Find 
Micro  Ground  Miniature  Boll  Bearings 


Where  instrumentation  and  other  delicate 
^  mechanisms  call  for  the  last  refinement  in 
saving  weight,  space  and  friction,  the  chances 
are  good  that  Micro  bearings  are  part  of  the  picture. 
America's  first  and  only  fully  ground  miniature  ball 
bearing,  Micro  offers  85  sizes  and  types  with  44"  to 
Vs"  O.D.  and  in  tolerance  ranges  of  ABEC-5  and  above. 
They  provide  all  the  precision  advantages  which  are 
possible  only  in  a  ground  bearing,  yet  they  actually  cost 
less  than  comparable  unground  miniatures. 


Write  for  Technical  Bulletin  Ne.  SO 


New  Hampshire 


MICRO 


Bell  Bearinfs,  Inc. 


5  Main  Street,  Peterhereegh,  N,H. 


NOTHELFER 


WINDING  LABORATORIES 

9  ALBEFMARLE  AVE.  TRENTON  3,  N.  I 


ELECTRONICS  — April,  1952 


341 


■ACKTALK 


KjoMsi 


JOHN  FLUKE  ENGINEERING  COMPANY 


that  as  long  as  we  could  not  study  in 
darkness,  we  might  as  well  listen  to 
the  radio.  I  turned  the  volume  con¬ 
trol  knob,  and  as  I  did  so,  the  light 
in  the  dining  room  came  on.  When 
one  of  the  other  students  pulled  the 
chain  to  try  the  lamp  beside  the 
radio,  a  loud  woosh  came  from  the 
radio  along  with  a  cloud  of  smoke, 
the  house  was  plunged  into  total 
darkness,  and  the  radio  went  off. 

“I  then  replaced  the  fuse  at  the 
power  meter  in  the  basement  and 
came  back  to  find  all  lights  on,  but 
the  radio  was  turned  off  with  a 
large  sign  across  it,  “Out  •f  Order 
DO  NOT  TURN  ON”.  I  calmly  removed 
the  sign,  turned  on  the  radio  and 
thus  proved  it  in  normal  working 
condition.” 

Solution 

A  circuit  of  the  wiring  involved 
is  shown  below.  The  receiver  had 
a  good  ground  from  chassis  to  a 


SPECIALISTS  IN 
HIGH-SPEED 


#1384  12  HEAD  BUTTON  STEM  MA¬ 
CHINE.  Upper  and  lower  molds  on  every 
head.  Dual  motor  drive.  Indexing  and 
head  rototion  are  by  separote  motors. 
For  oblong,  square,  round  buttons,  etc. 


Rohle's  40  years  of  experience 
eliminate  trial  orders  and  cx- 
perimcatal  set  •  ups.  Stondord 
toolings  for  oil  tube  manufac¬ 
turing  eventualities  o/reody  have 
boon  tasted  and  approved.  This 
means  that  Kahle  can  assemble 
machines  for  everything  from 
sub-miniature  to  largest  TV  pic¬ 
ture  tubes  to  your  exoct  speci- 
ficotions  ...  at  lower  costs/ 


Moehinerr  tor  all  types  or 
eiectren  tubes  end  rolatod 
glass  products. 

ConsuttaUoHs  ImHod.  Write 
today  for  oar  new  catalog 
with  comptete  dotoils. 


TCoMa 


ON-OfF  SWITCH 
ON  VOLUME 
CONTROL-’ 


ENGINEERING  CO. 


1309  Seventh  St.,  North  Bergen,  N.  J. 


nxoio 


vthis  fuse 

BLEW 


HASH  FILTER  CAP. 
SHORTED  BV 
UCHTNINC 


LIVING-ROOM 

floor  LAMP- 


water  pipe.  The  on-off  switch  (on 
the  volume  control)  was  in  the  nor¬ 
mally-grounded  side  of  the  power 
line,  and  an  r-f  hash  filter  capacitor 
was  on  the  transformer  side  of  the 
switch  to  chassis. 

The  lightning  flash  blew  only  the 
line  fuse  in  the  normally-grounded 
side  of  the  line  and  simultaneously 
popped  the  line  filter  capacitor  thus 
giving  the  transformer  a  connection 
to  ground  as  effective  as  though  the 
switch  had  been  turned  on.  Turn¬ 
ing  the  volume  control  actually 
closed  the  on-off  switch,  thereby 
giving  the  dining-room  study  lamp 
a  ground  return.  The  added  load 
of  the  floor  lamp  fused  the  capacitor 
resulting  in  a  burst  of  smoke  and 
flame.  Other  circuits  in  the  re¬ 
ceiver  were  unharmed  and  being  in 
a  quiet  location  no  change  in  per¬ 
formance  could  be  noticed,  when  the 
fuse  was  replaced. 


MODEL  101 

SUPERSONIC  FREOUENCY 
RANGE  20  cp<  !•  200,000  IR« 

MODEL  102 
LOW  POWER  FACTOR 
RANGE  20  <pi  !•  20,000  ipi 


FOR  POWER  and  LOSS  MEASUREMENTS  - 
in  Coble*  •  in  Iren  Cere*  *  in  Trantfermert  — 
Copper,  Cere  end  Impedance*  •  in  Cla»*e*  A.  B,  C 
Amplifier  Input*  end  Output*  •  of  Aircroft  Upper 
Fewer  Frequencie*  •  in  Underwater  Seund  Equip* 
ment  *  in  loud  Speoker*  •  in  Synchre,  Meter,  and 
General  Serve  Circuitry  •  in  Carrier  Current  Equip* 
ment  *  in  Cemplex  Waveform*  •  in  Circuit  Analy* 
•i*,  both  lineor  end  Nen>lineor  *  in  Seund  and 
Noi*e  Analy*i*  •  The*e  ore  but  o  few  ef  the  neorly 
unlimited  epplicotien*  ef  the  VAW  meter*. 

Our  fngineer*  wiff  be  happy  to  discuss  the  oppfi- 
cotiort  ef  the  VAW  Meter  to  solve  your  porticufor 
problem.  Write  Oept.  i42.  literoture  ovoiloble 
•II  request. 


MODIL  101 

•  FOWet  tANCE:  100  mW  le  f  K«. 

•  INFUT  IMflDANCE:  t  MEGOHM. 

•  VOLTAGE  RANGE:  FOIL  SCALE  0.1V  te  )OOV. 

•  CURRENT  RANGE:  FULL  SCALE  .001  te  30A. 


MODEL  102 

•  REAPS  WATTS  AT  FULL  SCALE  AT  lOTN  10% 
AND  UNITY  ROWER  FACTORS. 

•  INFUT  IMFEDANCE:  t  MEGOHM. 

•  POWER  RANGE:  FULL  SCALE.  »S  «W  te  II  KW. 

•  VOLTAGE  RANGE:  FULL  SCALE,  1.SV  H  600V. 

•  CURRENT  RANGE:  FULL  SCALE,  .OOlSA  te  30A. 

WtITE 

Jt\)  WIRE 

^HONR 


P.  O.  BOX  7SS  -  SPRINCDALt,  CONN. 
•URLINSUIE  ASSOC,  N«.  Twk,  ImIm,  ««k.,  D.  C> 
HUSH  RURSLAND,  Cki<MP|  GERALD  I.  RIILIER  CO.. 
H.llywMd;  Rl.  P.  ODELL.  Cl.nl.lM.  D.vt«ii  FARIES 
L.  KEARNS,  Pwllnd,  On.;  EARL  LIPSCOMB  ASSOC, 
0.11m,  HwntM. 


Represented  by 


*R.gi.t.r.d  Tradwnaril 
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WALKIE  RECORDAU 


tfFCQHOEH  PLAYC.AC 


■  2  SROADW. 


SPOT  WflOtRS  for  ’4  »o  2S0  KVA 

television  .  TbBE  GLASS  WORKING  EQUIPMENT 
transformers,  Speed  or»r1  Stondord  T>pe^ 

'NCANDfSCfNT  LAMP  MonofocTur.og  Equipment 
F^LORESCEfiT  Tube  Monufoctunng  Equipment 
NEON  SIGN  MAKERS  EQUIPMENT  . 
electronic  equipment.  Vtxuum  Pumps  etc 
WET  GlASS  SL'C'NG  ond  Cutt.ng  moch.nes  lof  LoPorotory 
IISLCR  ENGiNEERiNGCO  'nc  751Sol3thSt  Ne^ofk  3  ' 


Ifere  Is  ths  volums  that 
gives  you  working  know¬ 
ledge  of  the  complete 
television  system — pre¬ 
pares  you  fully  for  tech¬ 
nical  work  in  designing 
television  systems— op> 
erating  television  equip¬ 
ment— or  understanding 
the  details  of  receiving 
equipment.  Much  has 


•  KinKN  TI-XKVISION  KNCINKTIRING  for 
e^siiiinatiim  on  spprorsl  In  10  dsTN  1  sill 
pill'.  tMT  cent'!  for  flehrery  or  return 
\>  iis.T  for  rIellwrT  if  tou  remit  irlth  thl« 
ssiiH'  return  pr|\il<*ite.  > 


10  DAYS'  FREE  EXAMINATION 


E  SLER  - 


lectures  Complete  Equipment  ter 


REPRODUCER 


television  technology  in  the  past  few  years— 
much  more  is  to  come.  This  book  gives  you  the 
essential  grounding  and  the  knowledge  of  to¬ 
day's  practice  that  will  equip  you  to  take  ad- 
vantage  of  the  opportunities  ahead  Id  this  great 
held. 

Just  Published!  2ui  Editiou 

TELEVISION 

ENGINEERING 

By  Donald  G.  Fink 

FHitor,  Electronics;  Vice  Chairman. 

National  Television  System  Committee 

721  paAes,  512  illustrations,  $830 

Thin  outstanding  book  meets  the  need  for 
grounding  In  the  engineering  and  technical 
fundamentals  of  television.  whole  televi¬ 

sion  process,  from  studio  to  receiver,  is  covered 
Aspects  peculiar  to  television  technology,  such 
as  scanning  and  wave-form  analysis,  illumina¬ 
tion  and  colorimetry,  camera  tubes  and  picture 
tubes,  are  treated  in  detail,  starting  from  first 
principles.  The  principles  of  operation  of  tele¬ 
vision  systems,  in  black-and-white  and  color, 
are  covered,  and  the  book  deacribea  in  detail 
the  design,  operation,  and  use  of  television 
equipment. 

Brings  you  these  mew  features: 

COLOR  TV: 

Two  chapters  devoted  to  color  television 
fundamentals  and  description  of  six  color  sys- 
tema 

Explotns  mony 
NEW  DEVELOPMENTS: 

— stagger  tuning  of  i-f  amplifiers 
— intenarrier  sound  reception 
--distributed  amplifli'ation 
— the  keyed  clamp  ciri  uit 

—offset  carrier  reduction  of  co-channel  Inter¬ 
ference 

— tonal  gradation  correction  amplifiers 
— reaction  type  power  supplies 
— hatwing  and  superturnstile  transmitting 
radiators 

CIRCUIT  DIAGRAMS:  Contains  complete  cir¬ 

cuit  diagrams,  with  tube  types  and  component 
values  of  nearly  every  item  of  equipment  In  the 
television  system.  Including  sync-signal  gener¬ 
ator.  cameras  and  camera  controls  for  live  pick¬ 
up  and  him.  and  microwave  relay  transmitter 
and  receiver. 


McGrow-Hill  Book  Co.,  Inc., 
330  W.  42  St.,  NYC  36 
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Tim 

CONTACTS 

Section 


•'Upplemenls  other  advertising  in 
this  issue  with  these  additional  an¬ 
nouncements  of  products  essential 
to  efficient  and  economical  produc¬ 
tion  and  maintenance.  Make  a  habit 
of  checking  this  page,  each  issue. 


Cjjssihed  Advertising  Division 

ELECTRONICS 


Shorted  Turn  Indicator 

for  uniDountod  sMIs 
MODEL  101C  BULLETIN  42 
UW  HUNTIN«TON  MACK.  CAUF. 

ICARTRON 


Research  &  Development 
of  Electronic  Equipment 

Single  or  Medium  Quantities 

MICHEL  MANUFACTURING  CO. 

227  North  Wator  $t.,  MItwaukoo,  WItcontin 


SUB-CONTRACTING 

MILITARY  and  COMMERCIAL 

rtcehron— tost  oquipment 
trossmittors— costrols 
sub-osstfiibltot 

TELETRONICS  LABORATORY,  INC. 

Wostbyry,  L.  I.,  N.  Y.  Wettbury  7-1021 


T.V.  OPEN  LINE 
PRODUCTION  MACHINES 

Precision  engineered,  now  ovoiloble  to 
wire  producers,  lorge  users,  accessory 
manufacturers.  Complete  instructions  and 
know-how  provided.  Reasonable  delivery. 
Molded  polystyrene  spacers  olso  furnished 
at  low  cost. 

Write  for  further  information  to: 

t>i-S4P9,  Elirtronl.  a 
330  \Ve«l  «:nd  St..  N>w  York  36.  N.  Y. 


MICO  "SOLDERUX" 

INSTRUMENT  SOLDERING  FLUXES 

Non-Corrosive.  Espcciolly  recommended  tor 
soft  soldering  tine  wires  ond  smoil  ports  of 
mony  metols  including  steel,  bross,  chromcl, 
constonton,  nickel,  silver  ond  copper.  Mico 
Solderux  Liquid  for  vigorous  oction  —  Mko 
Solderux  Creom  for  strong  oction — Mko  Sol- 
derui  Poste  for  milder  oction.  These  fluxes 
ore  unique  in  thot  chemicol  oction,  so  neces- 
sory  in  ckoning  metols  of  oxides,  greoie,  ond 
dirt,  does  not  begin  until  soldering  tempero- 
tures  ore  reoched.  When  the  work  cools,  ony 
remoining  flux  subsides  into  o  chemicolly 
inert  moteriol  of  tow  conductivity  hoving  non- 
hygroKopic  properties.  1  ox.  triol  iOF-'-SOc. 

MICO  INSTRUMENT  CO. 

76E  Trowbridge  St.  Combridgo  38,  Mou. 


- EL-TRONICS,  INC. - 

Resesreb— Devetopnest— MaiifKtvre 

A  single  unit  to  largo  production  quontitios 
Spociolists  in  Nuctoor  Instrumonts,  Tost  Eqoip- 
mont  ond  Instrumontotion 

Soorf  for  frot  Rosomo  of  our  focHitiot 
2U7  N.  Heward  9L  Phlla  33.  Pa. 

GArBold  »-202f 


FOR  MAINTENANCE  OF  MOBILE 
COMMUNICATIONS  SYSTEMS 
MICROMETER 
FREQUENCY 

METER  S  Sr. - 


— To  otr. 

*  ‘ LATION  METER 
LAMPKIN  LABORATORIES,  INC. 
liaU.utow,  FloiMa 


SODIRINC 
BRAZING  B  WELDING 


ELECTRONICS  MEN 

URGENTLY  NEEDED 

TOP  CO'S 

VICE-PRUIOCNT  la  Chart#  1  lataalrlal  talar. 

Hmvv  MariMt  Ww— fli  BaakfraaM 
COMPUTCII  BCtCARCH  OIRCCTOR  t«...RS.OOO 


NO  FEE 

AMT  tALEt  MGR^CIaetrfnict . IMtO 

IR  A  SR  SALES  ENGRS  (8)  . SS-8S0S 

MECH  ENAR  QRADS->Taf  ClftM  t*  tSOSO 

SaM  Sapikata  ratuaiaa 

FRANKLIN 

EMPLOYMENT  SERVICE 

22S  S.  15tli  St. 


Searchlight  Section 


HKPU9S  (Btm  Addrf$$  to  0^/*#  NMfPPt  VOW 

NBW  YORK:  $S$  W.  ktn4  Rt.  fi$) 

CBWAOO:  <t«  V.  Michigan  Avt.  (tt> 

MAW  WMANCiMCO:  88  Poet  8t.  f4> 


POSITIONS  VACANT 


RNOINERR8  AND  Rcientiata  urir^ntlT  naaded 
for  work  oa  bighly  important  projarta  of  1n- 
tareat  to  national  dafanaa.  <'hamtrai.  Elactrical. 
Klartroatc,  Industrial  and  Marhanical  anslnaaro 
raqulrad.  PbTPlciata  and  Matallurirlata  also 
naedad.  Proiocta  InaoWa  raoaarch.  daTalopmant 
and  manninctnra  of  arttllary  ammunition, 
amall  arms  ammunition,  alactronlc  fusaa.  flra 
control  instmmants.  ate.  Salaries  ranira  from 
$3410  to  $784S  par  yaar.  For  furthar  particulars 
a'rlta  to  Mr.  K.  R.  Yocum.  Diractor.  Civilian 
Parsonnal.  Frankford  Arsanal.  Phila.  S7.  Pa. 


WANTED— AIRCRAFT  Radio  Tachniclans.  Ex- 
t>arlancsd  Installation  and  maintananca  all 
typas  aircraft  alactronlc.  communication  and  | 
naviitation  aqulpmant.  Writa  statinir  aducatlon.  . 
axparlanca,  and  starting  salary  daslrad  At¬ 
lantic  Aviation  Barvtca.  Box  1709.  Wllmlnaton. 
Dal. 

EMPLOYMENT  SERVICE 

KAI.ARIBD  PKR.-ONNEI..  I5.000-IS5.000.  Thla 
ronfidantitf  sarvica  astahlinhed  1978.  is 
Kaarad  to  naads  of  hlyh  arada  man  who  sack  a 
rhanira  of  connactlon  under  conditions  aasurlnir. 
if  employed,  full  protection  to  presant  position. 
Sand  name  and  address  only  for  datails.  Par* 
sonal  consoHatlon  invited.  JIra  Thayar  Jan 
ninas.  Dept  U.  241  Oranaa  St..  New  Havan. 
Conn 

POS/r/ON  WANTED 

FR  GRADUATE  with  twanty  years  broad  axpa¬ 
rlanca  In  the  radio-communications  manufac- 
turlna  Raid  saaks  a  position  on  tha  axecutlve  or 
administrative  laval  with  a  manufacturer  or 
laboratory  raqulrtny  a  man  of  Initiative.  Intair- 
rlty,  and  adaptability.  Welt  rounded  experience 
Includes  sales,  research  and  development,  and 
product  daslirn  both  on  a  personal  and  laadar- 
ship  basts.  Ralary  at  least  19.000  P\V-3«21, 


SILLING  OPPORTUNITY  WANTID 

KI.ErTRONIC  SAI.Efi  Enaln...r— 7  y«ra  «tw- 
rienra.  Touna.  aKKrenatv.,  .lyppnitahl...  Traval 
pr.fprrwJ  ArallaMr  aftyr  May  1.  Write  BA- 


EMPLOYMENT: 

BUSINESS 


Cfotl/fied  Ad<^eftntng 

OPPORTUNITIES 


EQUIPMENT 
:USED  OR  RESALE. 


UNDISPLAYED  - RATES -  DISPLAYED 

$1.30  a  line.  Minimum  $  lina«.  To  figure  advaotw  cspuble  onlg  In  PUplagcd  Strip. 

paraeot  count  I  CTarist  wnrdc  m  a  tins.  tn4iridm«l  Rpoem  with  border  rulM  for  prosiUMOt 

Jmpkisaswt  Wemitd  4  /sgfvtdssl  MAlisg  Osperlimilg  dlipiar  of  adrcrtltsmcaU. 

rste  U  one-hslf  of  abers  rate,  psyable  la  adraaee.  The  a<Ucrtlamg  rate  is  114  00  par  ineb  for  all 
Mm  Swmborp—otBcm  count  ac  one  lloa.  adrenlalng  appearing  ea  other  than  a  eoatract 

ZNesessi  of  19%  If  full  payment  U  mada  la  adraaee  bail*.  Cuotraet  rater  quoted  on  reqiirat. 

for  4  cooreeutlra  Inrartlcag.  As  sdrsrfWsg  inch  li  messured  rsrtkally  so 

jMfpsiesI  Wsnted  or  For  Sole  AAoertUtmenit  ae-  ons  celumn.  S  foluauM-  -39  laehaa — to  a  page. 

Sen  .Ldrcrtimaeatr  rvcelred  at  the  N.  Y.  «dBce,  330  W  4$  at..  N.  Y.  30  by  Apr.  lat  will  appear  la  the 
May  iMua  aubjert  to  apace  Uadtatlen^. 

The  publlahrr  ranost  accept  adrertlitng  In  the  ScarehUght  Section  vblch  llata  the  namea  of  the  mawifactursn 
of  leaUtops.  eapacltora.  rbeoatata.  aod  potsotioaiatan  or  other  aamea  derlgncd  to  deaerlbe  ruch  produeta. 


PRODUCTION  M6R. 
ASST  PROD.  H6R. 

ELECTRONICS  ENGINEERS 

for 

QUARTZ  CRYSTAL  MFR. 

Excapttonal  OpportuDlty  lor  •xparianesd 
man  with  larqa  Quartz  Crystal  Manuioc- 
turar  la  Naw  York  Araa.  Gansral  sz- 
ponsion  proqram  rsquiraa  man  oi  out- 
stondinq  ability  and  azparlsncs  in  tha 
iisid.  Salary  and  opportunity  Umitsd 
only  by  yonr  ability  to  ptoduco. 

P>S654.  Klactronica 
330  W.  43nd  St.,  New  York  30.  N.  T. 


SDO  YOU  NEED 

PRECISION  ROLLED 
OR  ULTRA  TNIN 

METAL  STRIP? 

WE  ROLL  •  •etflUea-CaepM-lBTei 

.  •  Pbatpaef  Ireaia  •  Capper  *  l«ati 

^  ^  -  Itcfeel-Silver  •  llaialeii  Steali 

•  lev  (arkea  Sieelt  •  Nitkal  •  geatt 
^  •  Raraes  MUe  alert  •  gmselK  Meft 

¥  •  Qmm  Urn  Alert  •  esl  amr  mm 

Wl  tMULAtLT  saoouci  awBst  mip  as  ••  •'  is  widSi 


out  MOOCtN  lOUEPMMT  MaUOtS  tmSiiMir.  34a«h. 


aM  PtMCE  n.  •  nUSIHM  M.  n  Y 


RESEARCH  ENGINEER 
PHYSICAL 

Man,  horinq  daqros  In  physics  or  an- 
qinsarinq  physka,  aritb  qood  lhaorsttcal 
bockqround  and  szparianco  In  ons  or 
mora  ol  tbs  iollowinq  apsciolliad  ilsMa: 

OPTICS 

EXECTROSTATICS 
ELECTBON  FLOW 
ELECTRIC  FmOS 
ELECTROmeS 

Must  bars  machonical  aptttuda  and  ba 
obis  to  ploa  and  build  oam  squipmsnt 
ond  parts.  Applicant  must  ba  intaraatsd 
in  tbs  rataarch  iisid  whsra  inunadiota 
rsaults  ora  not  always  iotlhcomlnq.  An 
szesUsnt  opportunity  to  work  in  tha 
madam  rsasarch  laboratory  oi  our  proq- 
rassitra  Enqinasrinq  Dapartmant.* 

*  Writs  Employmant  Mqr.  qfrlaq 
fuO  datoUs  ol  qualliicationi  ond  bock- 
qrouad. 

STANDARD  REGISTER 
COMPANY 

CAMPBELL  AND  ALBANY  STS. 
DAYTON,  OHIO 


WANTED 

PRODUCTION  MANAGER 

Industrial  &  Elactrical  Products — ComponT 
bos  top  raputation  and  400  ampiQyaaa— 
Praaaat  Maaaqar  moviaq  up  CooparotlTa 
asaoeiataa  ~  lataraatinq  tutura  ~  Excallaat 
compansotion  orronqamaats — Plaasa  qiva 
full  data  iaclttdinq  raquiramants  and  an-  ; 
ctosa  racant  photo. 

Sovoral  poaittons  also  avoUoblo  Im  grad- 
uat#  ooginoori. 

M.  G.  CHAMBERLAIN  &  COMPANY 

Industrial  Consultants 
8845  West  Olympic  Blvd. 

Beoverly  Hills,  Calitornio 


Coil  Winding  Time  Available 

Twe  GwIm.  bi|h  ssslity.  winSisa  msehinee  will 
be  ueeS  aoeardiiM  te  yeur  ssecIScattene  en  relay  er 
ranSem  tyne  calU.  Now  in  aeeltion  fer  24  hour 
usife-  Geng  print  and  «uantity  far  suetitlen. 

SWISS  AMERICAN  WINDING  CO. 

410  Lincoln  Avtnua  CIMtsida  Park,  N.  J. 


WANTED 

SUBCONTRACTING 

RaaaorcEi.  Manufactura,  Asaambly 
ol  oloctroaic  aquipmont 
Ask  for  rosuma  of  plant  lacilitios 
ADS  METAL  PRODUCTS  CO.,  INC. 
Electrenk  Divisien 

IS3  Reebling  Street.  BraMlyn  II.  N.  Y. 


WK  OFfKR 

PRECISION  ELECTRO-MECHANICAL  INSTRUMENT 


MANUFACTURING  FACILITIES 


Suitable  ta  produce  US-sub^Contmet  assemblies  and  components.  Alto 
civilian  products. 

DELIVERY:  VERY  REASONABLE 

Inquiriot  and  pfints  invitad  to 

CW-3S23,  Electronics 
330  West  42  St..  New  York  36.  N.  Y. 


SEARCHLIGHT  SECTION 


engineers... 
physicists... 
chemists... 
metnllnrgists... 


GENERAL  ELECTRIC 

Can  Mean  ^  Zuming  Point  in  your  Career 


In  Icrnts  of  personal  salUfaclion,  assured 
professional  advanrement,  diversifiealion, 
and  prestige,  you  can  give  new  impetus  to 
your  career  through  these  positions  now 
open  with  General  Electric  in:  Advanced 
Development,  Design,  Field  Service,  and 
Technical  Writing,  in  connection  with: 
MIllTAttY  lADIO  A  gAOA* 

MOBIli  COlWMUNICATION 
MUITIPIEX  MICROWAVE 
COMMUNICATIONS 
ELECTRONIC  COMPONENTS 
TELEVISION,  TUBES  and  ANTENNAS 

Bmehetor'9  »r  Advmnretl  Degree  Im  Eleetricml  «r 
Emginr^rimg^  PAyilr*,  Metmlturgy  or  Pkyt^ 
iemi  ChomUtry  mnil/or  oMporirnce  In  the  Eleetromiet 
Intfitfiry  mece*$ary, 

Pho$o  MfMi  ftMoi*  fe; 

24A, TECHNICAL  PERSONNEL 
ELECTRONICS  PARK 


SYRACUSE 


GENERAL«  ELECTRIC 


PHYSICISTS  -  ENGINEERS 

We  hove  ert  present  a  need  lor  experienced  Physicists  and  Engi¬ 
neers,  both  Mechanical  and  Electrical,  in  the  field  of  Antennas.  RF 
Components.  Antenna  Rotators  and  Servomechanism  Design  cmd 
Development.  These  ore  permanent  positions  with  a  company 
that  is  doing  both  commercial  and  government  work.  Please  write 
to  Personnel  Department 

WORKSHOP  ASSOCIATES 

Division  of  The  Gabriel  Company 

135  Crescent  Road  Needham  Heights,  Massachusetts 


ELECTRONIC 

ENGINEERS 

ENGINEERING 

PHYSICISTS 

Several  engineers  recpiired  for 
development  of  electronic  cir¬ 
cuitry,  electro-mechanical  de¬ 
vices,  analog  and  digital  com¬ 
puting  equipment. 

Positions  offer  security  in  a 
Laboratory  located  in  desirable 
residential  area.  Apply  in  writ¬ 
ing  and  furnish  information  as 
to  education  and  experience. 

J«t  Propulsion  Laboratory 
California  Instituto  of 
Toehnology 

4800  Oak  Grove  Drive 
Pasadena  3,  California 


ELECTRONIC 

ENGINEERS 

Fait  qrowinq  Electroidc  Rasaaich  and 
Manuiacturinq  concern  in  loulham  Wia- 
coniin  has  openings  lot  several  senior 
and  lunior  engineers  who  hove  had  ex¬ 
perience  in  Pulse-Video  or  Microwave 
circuits. 

Unusual  Salary  Opportunities— 

This  organisation  has  established  peace 
lime  products  in  the  electro-mechanical 
and  industrial  control  field  and  is  pres¬ 
ently  engaged  in  the  development  and 
production  oi  this  type  of  equipment  for 
the  armed  services.  Unusual  opportuni¬ 
ties  ior  advancement  in  our  new  re¬ 
search  laboratory  furnished  with  finest 
equipment. 

Write,  giving  fuU  details,  education 
and  experience  to; 

Personnel  Director,  Department  B, 

Gibbs  Manufacturing  & 
Research  Corporation 

450  N.  Main  Str««t  JoiiGtvlII*,  Wbeonsin 
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Many  fbg/neers 

have  not  yet  heard  the  good  news: 


...LOCKHEED  IN 
CALIFORNIA  HAS 
RAISED  ENGINEERS’ 
SALARIES 


Lockheed  Aircraft  Corporation  has  raised 
engineers’  salaries  recently,  in  recognition  of  the 
importance  and  excellence  of  their  work  on 
both  military  and  commercial  aircraft. 

The  substantial  increases  make  Lockheed  engineers 
among  the  highest  paid  in  the  aircraft  industry. 

Engineers  who  join  the  Lockheed  staff 
receive  the  benefits  of  these  pay  boosts. 

In  addition  to  increased  salaries, 

Lockheed  also  offers  engineers: 

1 .  A  “bonus”  every  day  in  better  living— just 

because  you  live  in  Southern  California, 

in  an  area  where  the  climate  is  beyond  compare. 

3.  A  future  that  offers  both  security  and  advance¬ 
ment,  helping  create  planes  for  defense, 
planes  for  the  world’s  airlines  in  Lockheed’s 
long-range  development  program. 

3.  Better  personal  working  conditions  among 
men  who  have  built  a  reputation 
for  leadership  in  aviation. 


iMMdiola  opoaiof *  for: 

Senior  Electronics  Aircraft  Electrical 
Systems  Engineers  and  Radio  Designers 

tagaiwawti:  ■againaMHi 


v  .  '.  .  1 .  An  M.S.  or  Ph.D.  in  Ellectrical 

Engineering  or  Physics 
'  3.  A  minimum  of  three-years’  experience  in 
advanced  electronic  systems  development, 
including  radar  microwave  techniques, 
servomechanisms,computers  and  fire  control. 
3.  Familiarity  with  airborne  electronics 
equipment  requirements. 


¥•  sri 

wIMi  Samlliatl 

Housing  conditions  are  ex* 
cellent  in  the  Los  Angeles 
area.  More  than  40,000  ren¬ 
tal  units  are  available  in  the 
Lot  Angeles  area.  Huge 
tracts  for  home  ownership 
are  under  construction  now. 
Thousands  of  homes  have 
been  built  since  the  last  war. 
Lockheed  counselors  help 
you  get  settled. 


isiMiasJ  als*  •Hart 
Hum  axlN  haasHtst 

Generous  Travel  allotoances  • 
Outstanding  Retirement  Plon 
•  Vacations  with  pay  •  Low 
cost  group  life,  health,  acci¬ 
dent  insurance  *  Sick  Leave 
with  pay  •  Credit  Union,  for 
savings  and  low-cost  finance 
ing  •  Employees’  Recreation 
Clubs  •  Regular  performance 
revietcs,  to  git>e  you  every  op¬ 
portunity  for  promotion  •  On- 
the-job  training  or  special 
courses  of  instruction  when 
needed. 


Design  experience  in  aircraft  electrical 
installation,  circuit  layout  and  systems  analysis; 
experience  in  radio  and  radar  circuit  design 
and  installations,  as  applied  to  aircraft 


Send  today  for  illustrotod  brodiaro  doscrlblm 
IMo  and  work  at  Lockhood  in  SoaHtoi  ii  CoN- 
fomia.  Um  this  honsiy  cowpon. 

■IMNIIIR  raAMHM  KO«a«M 

Mr.  M.  V.  Mattson,  Employment  Msr.  Dept  EL-4 


AIRCRAFT  CORPORATION 


Burbank,  California 

Dear  Sir:  Please  send  me  your 

brochure  describing  life  and  work  at  Lockheed. 


My  Field  of  Engiimring 


MyCity  and  Sute 
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SEARCHLIGHT  SECTION 


PHONE 


electronic  engineers 

A  new  plant  now  under  construction  with  a  major 
Navy  contract  for  electronic  gunfire  control  units 
and  a  progressive  management.  Job  opportunities 
are  open  for  Electronic  Engineers  for  Navy  Fire 
Control  work  involving  computers,  gyros,  radar, 
and  engineering  positions  at  all  levels. 

Daystrom  offers  a  sound  chance  of  advancement, 
a  post-defense  future  in  one  of  the  most  modern 
plants  in  the  country. 


JERMYN-1010 


DAYSTROM 

Instrument  Division 


OF  DAYSTROM,  INCORPORATED 

ARCHBALD,  PA. 


ELECTRONIC  ENGINEERS 

Mechanical  Designers  for  Research 
and  Engineering 

To  work  in  tho  deiign  and  development  oi  new  electronic  equipment.  Excellent 
working  and  living  conditions,  good  salaries  and  exceptional  employee  beneiits. 
Write,  giving  lull  details  including  education  and  experience.  Personal  interviews 
will  be  arranged. 

THE  NATIONAL  CASH  REGISTER  COMPANY 

Main  K  K  Sts.,  Dayton  9,  Ohio 


AC  SPARK  PLUS 


GENERAL  MOTORS 


PRECISION  INSTRUMENT  PLANT 

Positioas  now  available  for  highest  caliber 
personnel  in  the  field  of  airheme  onto- 
nurtk  electro-mechanical  control  equip¬ 
ment. 

MECHANICAL  DESIGN  EN6INSRS 
ELECTRONIC  ENGINORS 
SERVO  ENGINEERS 
ELECTRONIC  DESIGNERS 


New  and  expanding  division  of  on  estah- 
lisked  firm  with  20  yoors  of  snccessfiil 
experience  in  the  instrument  field.  Work 
inrolved  doals  with  the  manufacture  and 
development  of  highly  complex  equipment 
of  the  most  advancod  type. 

Write  or  Apply 
AC  Spark  Plug  Division 

GENERAL  MOTDRS  CORPORATION 

1 925  E.  Kenilworth  Place 
Milwaukee  2,  Wisconsin 


CORNELL  AERONAUTICAL 
LABORATORY,  INC. 

on  oHiliote  of  Cornell  Univtrstfy 

•mpleye  about  700  poopU  on  Titol  r— arch 
work  ia  all  braachoe  el  aoroaoutlcal  wA- 
oaco.  Wo  ore  qroduoUy  oxpoadlaq  our  ed* 
oatlfie  ttofi,  oad  boro  soTorol  pormaaoat 
poftitioae  opoa  lor: 

EUCTRONICS  ENGINEERS 
PHYSICISTS 

MECHANICAL  ENGINEERS 
AERODYNAMICISTS 
AERONAUTICAL  ENGINEERS 
CHEMICAL  ENGINEERS 
ia  eueh  field*  oe: 

GUIDED  MISSILES 
RADAR  RESEARCH 
RASIC  AND  APPLIED  PHYSICS 
ELECTRONIC  COMPUTERS 
SYSTEMS  ANALYSIS 

AIRCRAFT  PRECISION  INSTRUMENTATION 
WIND  TUNNEL  RESEARCH 
FLIGHT  RESEARCH 
DEVELOPMENT  ENGINEERING 
HEAT  TRANSFER 
THERMODYNAMICS 

Miatmum  requiremeat  is  a  B.S.  Adeoacod 
degrees  are  eeea  better,  but  exporieace  to 
bo^  up  the  deoreo  is  really  beet.  We 
poy  iadustrial  salaries.  Other  toagibio  ad> 
▼oatoges  here  (for  example,  our  self-opoa* 
sored  iateraol  research  policy)  should  be 
of  porticular  iaterest  to  mea  wltti  latelliv 
goaco,  iageauity,  oad  laltiotiTe.  Bead  ue 

Sour  resume;  oil  laquiries  are  strictly  eoa- 
deatiol.  Premisiag  coadidates  will  m  la* 
▼Ited  to  Buffalo  for  laterelews  at  Labora* 
tory  expease. 

CORNELL  AERONAUTICAL 
LABORATORY,  INC. 

P.  0.  g«x  2JS  iuHal#  21,  Nm,  Yurtt 
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SEARCHLIGHT  SECTION 


LOOKING 

AHEAD? 

U  70u'r«  a  top  parionnsr  to  th* 
Held  oi  physin.  alactionlc  mgl- 
BMitoq  et  dMlqii.  and  yon'r*  loc^ 
ta«  ier  a  corMr  as  wall  os  a  wall- 
paid  poilttOB,  II  will  pay  joa  to 
toraattoota  lha  axcallaat  opportBa- 
ItT  wa  oUat. 

a  a  • 

BASIC  QVJlUFICATlONSs  Mtol- 
mum  oi  low  yaai't  axpatianca  to 
adaoncad  laaaarch  or  daralopmaol 
ralatod  toi 

•  PULSE  OBCUrTS 
•  COMPUTERS 
a  NUCLEAR  INSTRUMENTS 
a  MINIATURIZATION 

a  a  a 

ILLUSTRATED  BROCHURE  oo  ra- 
qoaat.  Plaoso  willa  (atotog  asB- 
mory  ai  your  adncollon  and  aspail- 
aaea.  pla  oolaiy  raqalramaala)  toi 


TIE  BERKELEY  SCIENTIFIC  CORP. 

2200  Wriglit  Avaaaa 
RICHMOND.  CALIFORNIA 


ELECTRONIC 

ENGINEERS 

Elactreaic  Eogmaars  qualified  by  desiga 
aapatiaaca  oa  DC  ood  wida  boad  ooiplifi- 
en,  low  power  pulM  circuitry,  computen, 
teleiaeteriag  or  ollied  fields,  should  coo- 
toct  Trocerlob,  lac. 

Trocerlob  aioaufoctures  instruiaeats  of 
oil  types  for  the  fast  growiag  field  of 
radioactivity  oad  os  oae  of  the  foreiaost 
leaden  ia  this  field,  has  oiuch  to  offer  its 
eraployees  conceraiag  security  oad  fiae 
oppartuaitics  for  advoaceaieat. 

Eagiaeen  who  hove  hod  respoasibility 
for  dasiga  of  alectroaic  iastruaieats  ia  a 
noBufacturiag  orgoaizotioo  with  suparvi- 
sioa  of  Juaior  Eagiaeen  oad  Techaicioas 
are  iavitod  to  write,  ghriag  a  detailed  out- 
liae  of  troiaiag  oad  experieace.  Corre- 
spoadeaca  will  be  coafideatial.  Selected 
opplicaats  will  be  asked  to  coaie  to  Bostoa 
at  our  expease  for  iaterview. 

InduttrimI  Rtlaiiont  D^partmmnt 

TRACERLAB,  INC. 

130  High  Streat  Bostoa  10,  Mass. 


'  I  ENGINEERS 

Spedal  opportunities  for  YOU  in 

m  SAN  DIEGO 

•  ^  thot  sunshiny,  smog-free  dty  on  the 

^.CALIFORNIA 


Convoir  (Consolidated  VuNee  Aircraft  Corporation)  it 
now  accepting  applications  for  these  following  positions 
in  its  modem,  progressive  Engineering  Department. 


Microwave  Engineers 
Servomechanism  Engineers 
Electronics  System  Engineers 
Electronic  Circuit  Designers 

Unusual  opportunities  for  those  experi¬ 
enced  in  the  design  and  analysis  of 
Radar  and  Missile  Guidance  Systems. 


WOAKINO  FACTSi  Yow  g«t  fwo  hoKdoyt  a  w««k  of 
Convoir  —  ovnrtimo  occompibhod  in  5*doy  wook.  Atfroctivo 
•olory  rongot.  An  "onginoort"  onginooring  doportmont . .  •  witk 
tfknwioting,  compofont  ostociotot .  • .  ond  kilorotting,  dioiong- 
ing,  ottontiol,  long*rongo  profocti  of  o  wido  vorioty  including 
»  commnrcial  oircroft,  mitifory  oircroft,  miMilot,  onginooring 
rouoorch  ond  oloctronic  dovobpmont.  ExcoRont  potont  royolty 
orrongomontt.  Top-notch  roHromont  plon  boltor  Ihon-ovorogo 
Kfo  ond  hoolth  inturonco.  Comploto  progroM-tolory  rovlow 
for  ooch  porson  twko  yoorfy.  Opportunity  for  continuing 
onginooring  oducotion. 


UVINO  fACTSi  Son  Diogo,  wMi  hs  vrondorful  roridon- 
tiol  oroot,  offort  you  ond  your  fomily  incomporoblo  Nving. 
Idool  climato  —  cool,  doon,  dry.  Mountoint,  douort,  Moxico, 
Hollywood,  Lot  Angolot,  Pocifk  Ocoon,  boochot  ond  boy 
only  hours  or  minutot  owoy.  It  offort  you  a  now  woy  of  LiH.aa 
plootont,  rofroihing,  hoppy. 


If  you  guolify,  you  will  rocolvo  gonorout  Iruvol  ullowuncot. 
SINO  COUAON  for  froo  booklott  und  comploto  Inform^on. 


THANK  YOU  ■  ■  ■  ■  I 

Mr.  H.  T.  Braakx,  Enginaariag  Oaportaioat  fM 
Coavofr,  3302  Pacific  Hlwoy,  Saa  Diago,  Colifomla 

PtaoM  land  ma  RH  booklah  daicribing  lha  Convoir 
Opportunity  for  ma  and  my  Convoir  Application  Pdrm. 


My  nomo 

CUy 
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TV  RECEIVER  DESIGN  ENGINEERS 

•  ELECTRONICS  ENGINEERS 

•  FIELD  ENGINEERS 

•  TEST  &  INSPECTION  ENGINEERS 

•  LAB.  TECHNICIANS 

NEEDED  TO  WORK  ON:  Radar,  G.C.A.,  Mobile  Radio, 

Auto  Radio,  Airborne  Communication  &  Navigation 
Equipment,  Television,  Antennas,  Microwave  Equip 
ment.  Servo  Mechanisms,  Guided  Missiles  and  Test 
Equipment  Design. 

YOU  BENEFIT  AT  BENDIX  RADIO:  from  high  wages, 
a  modern,  air-conditioned  plant,  paid  vacations  and 
holidays,  group  insurance  and  a  good  chance  for 
advancement. 

Housing  immediately  available  in  the  beautiful  suburban 
and  country  areas  that  surround  the  Bendix  Radio  plant. 

Writ*.  Wire  or  phone 

MR.  E.  O.  COLE,  DEPT.  J.  OvnOIX  i\QOiO 

DIVISION  OP  BENDIX  AVIATION  CORPORATION 
BALTIMORE-4,  MD.  Phene;  TOWSON  2200 
OU  20cUd  ’>  Jineet 
CUcUcfuc  Cffui/uncnt 


STAVID 

ENGINEERING,  INC. 

bos  opeeiegs  for 
Graduate 

ELECTRONIC 

ENGINEERS 

MECHANICAL 

ENGINEERS 

Experience  in  Desigii  end  Devel¬ 
opment  of  Rader  and  Sonar 
necessary. 

Broad  knowledge  of  Search  and  Fire 
Central  Systems;  Servo  Meckonisms,  Spe¬ 
cial  Weapons,  Microweve,  Antenna  and 
Antenna  Mounts,  etc. 

Mechanicol  Engineer  should  else  have 
experience  in  packoging  of  Electronic 
Equipment  to  Gov't  specifications  includ¬ 
ing  design  of  complex  cabinets,  shock 
mount  ond  swoy  brace  structures.  Servo 
Mechonisms. 

Positions  ore  ovoiloble  in  Field  Service 
and  Tecknicol  Writing. 

Liberal  personnel  benefits  including  life, 
sickness  and  accident  insurance,  ond  a 
worthwhile  pension  system.  Paid  holidays 
ond  vocations 

Personnel  Office 

312  Park  Ave. 

PluinfieM,  N.  J. 

Telephone  Dunellen  2-1400 


eiectranic 

engineers 


Join  a  company  oi  new  ideas 
and  skilled  men 

As  a  leader  in  the  field  oi  electronic  research  and  develop¬ 
ment  MELPAB  constantly  deals  In  nevr  ideas  and  works  with 
skilled  men  whose  IniUotive  ond  ability  are  an  active  factor  in 
the  development  oi  these  Ideas. 

We  want  to  add  to  our  distinguished  group  of  engineers,  men 
whose  background  entitles  them  to  the  substantial  salaries, 
advancement  and  recognition  that  is  an  integral  part  oi  MELPAR 
policy.  Work  is  in  pleasant  Alexandria,  lust  outside  Washing¬ 
ton,  D.Cm  ia  a  modern  plant  with  extensive  laboratory  facilities. 

If  you  have  had  experience  in  any  oi  the  following  fields  we 
would  like  to  hear  from  you: 

Computers  •  Radar  Beacons  •  Telemetering 
Sub-miniaturixation  •  Microwave  Receivers 
•  Microwave  Transmitters 
•  Millimicrosecond  Pulse  Circuits 
Research  in  Underwater  Sound  Systems. 

Send  resume  to: 

PERSONNEL  DIRECTOR,  Dept.  E 

MELPAR,  live:. 

Subsidiary  Westingfcouse  Air  Brake  Co. 

452  Swann  Ave.  Alexandria,  Virginia 


ATTENTION! 

Former  Field  Engineers 

We  urgently  need  men  with  elec¬ 
tronic  background,  and  preferably 
rodar  or  computer  experience,  to 
supervise,  instruct  and  assist  in 
installation — maintenance  of  elec¬ 
tronic  equipment. 

Excellent  starting  salary  during 
factory  training,  plus  overtime 
premium  in  field.  Substantial  in¬ 
surance  program.  Overseas  duty 
not  mandatory.  Salary  will  be 
commensurate  with  experience. 

Please  forward  your  personol 
experience  record  to: 

Personnel  Supervisor 
Field  Eng.  Div. 

Reeves  Instrument  Corp. 
215  East  91st  St. 
New  York,  28,  N.  Y. 
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I 


BEL 


nguneers 

(SmIw^SS  or  MS) 


yeors  experience 


DEVELOPMENT  WORK 
OF  REAL  CHALLENGE 


Design  and  development  of  Arma't 
intricate  electro-mechanical  equipment 
calls  on  every  part  oi  your  training, 
experience .  and  skill. 


Openings  in; 
GYROSCOnCS 
ANALOG  COMPUTERS 
FIRE  CONTROL  SYSTEMS 
SERVO  MECHANISMS 
INSTRUMENT  DESIGN 
CONTROL  CIRCUITS 


Additional  Benefits  /nc/ude: 


Salsri^ii  ttmons  th«  hisheat  in  industry 
.  .  plus  overtime  and  out-of-plant 
bonuses 

Cost  of  living  beneftts. 

'  Liberal  pension  plan. 

‘Company-paid  Blue  t’roas. 

'  Company-paid  life,  health  and  acci¬ 
dent  Insurance 

>  Periodic  merit  reviews  and  merit  in- 
•  reaaee 


Send  Complete  Details  To: 
TeciMical  Personnel  Department 


2S4  36Hi  St.  Brooklyn  32,  N.  Y. 


ELECTRONICS 

EHGINEERS 


For  anniqniDnnti  on  aotonBOS.  woro- 
qnidon.  rodomoo.  inslniaianlatton,  tolo- 
motorlnq.  radar,  qyroocopoo.  nonro- 
mochaninmn.  anlo.pDola.  computon,  ctr. 
cults.  compoDonl  and  syslom  doilgn, 
production  dooign  and  packaging,  gon- 
oral  oloctronico  troniiormor  doslgn. 
uinrvr  m.  *'*''•  E»jiM«riaf  PmeaMt 

WRITE  TO:  p  o.  J::'SiaLS.\n.Y. 


Electroiic  Tedsician  —  Physicist 

CIsctrical  Essinssr  sr  Phyticist  fasilllar  with  Clse- 
trsak  esuissiest  sstf  tsehsissM.  A  Rsswisdts  at 
Phstsfrashlc  Ptscmbsb  it  alt#  isslraMe.  New  Tsrh 
State  lecaties  with  ectaMithed  aiassfaetsrer.  Sal¬ 
ary  Basse  fresi  $350  s  aissth.  detendisf  es  haeh- 
fraasd.  Ptesee  lead  hriaf  ratasie  ta 
P-3S2I.  KlectronicH 

Xta  W.  41  Bt..  New  Yoch  36.  K.  Y. _ 


'  I  *  WEAPONS 

INSTALLATION 

Mnchanicol  Engineers,  Electronics  and  Electrical 
Engineers,  Physicists,  and  Mothematicions.  A 
variety  of  positions  in  research,  development  and 
production  open  for  men  with  Bachelors  or 
advanced  degrees  with  or  without  applicable 
experience. 

These  are  permanent  positions  with  Sandia 
Corporation,  o  subsidiary  of  the  Western  Electric 
Company,  which  operates  the  Laboratory  under 
contract  with  the  Atomic  Energy  Commission.  The 
Laboratory  offers  excellent  working  conditions  and 
liberal  employee  benefits,  including  paid  vaca¬ 
tions,  sickness  benefits,  group  life  insurance  and 
o  contributory  retirement  plan. 


Albuquerque,  center  of  o  metropolitan  area  of 
150,000,  is  located  in  the  Rio  Grande  Volley,  one 
mile  above  sea  level.  The  "Heart  of  the  Land  of 
Enchontntent,"  Albuquerque  lies  at  the  foot  of 
the  Sondio  Mountains  which  rise  to  11,000  feet. 
Cosmopolitan  shopping  centers,  scenic  beauty, 
historic  interest,  year  'round  sports,  and  sOnny, 
mild,  dry  climate  moke  Albuquerque  on  ideal 
home.  New  residents  experience  little  difficulty  in 
obtaining  adequate  housing  in  the  Albuquerque 
area. 

Make  application  to  the 
PROFESSIONAL  EMPLOYMENT  DIVISION 


SANDIA  BASE 
ALBUQUERQUE,  N.  M 
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needs  outstanding 

RESEARCH  PHYSICISTS 
SR.  aECTRONIC  ENGINEERS 
SR.  MECHANICAL  ENGINEERS 
ENGINEERING  PHYSICISTS 
QRCUIT  ENGINEERS 
MICROWAVE  ENGINEERS 
TELEVISION  ENGINEERS 
VACUUM  TUBE  ENGINEERS 
TEST  EOUIPMENT  ENGINEERS 
HELD  ENGINEERS 
ELECTRONIC  TECHNICIANS 

with  advanced  academic  training 
and  several  years'  experience 
for 

RESEARCH  AND  DEVELOPMENT 

in  Radar,  Guided  Missiles,  Servos,  Com¬ 
puters,  Receivers,  Solid  Stote  Physics, 
Image  Converters,  Pulse  ond  Timing 
Techniques,  Special  Purpose  Tubes, 
Networks  and  Systems  Design,  Light 
ond  Electron  Optics,  Storage-Type 
Tubes,  Photo-Electric  Pickup  Tubes, 
and  Related  Equipment. 

Our  Long  Range  Programs  and 
Steady  Growth  Assure  Permanent 
Employment  at  Excellent  Solories  for 
Competent  and  Quoldied  Personnel. 

Interested  Persons  are  Inrited  to 
Submit  Detailed  Resumes  of  Ex¬ 
perience  and  Education  with  Sal¬ 
ary  Requirements  and  Availability 
Date  to: 

The  Employment  Department  '-j 

CAPEHART-FARNSWORTH 

CORPORATION 

FORT  WAYNE,  INDIANA 


ELEC.  ENGRS.  AND  PHYSICISTS 

Need  scientific  personnel  for  developmental  work  pertaining  to  balloons. 
Phreier  advanced  degrees  and  some  research  experience  involving  com¬ 
munications,  instrumentortion,  telemetering,  servomechanisms,  gas  gen¬ 
eration,  low  temperature  research,  flight  operations,  or  related  problems. 
Salaries  commensurate  with  experience.  Liberal  employee  benefits, 
including  moving  expenses  both  ways.  Submit  details  of  background  to: 

fmpioyment  Bureau 
Rm.  17,  Adm.  Bldg. 

University  of  Minnesota 

Minneapolis  14,  Minn. 


IF  YOU  HAVE 

e  Coniidant  Entbusiaun 
e  Ability  To  VisuoUz*  And  Oatcrib* 
Dynamic  Situations 
e  A  Dosira  To  Do  Work  Oi  A  Com- 
plox  Analytical  Nature 
e  A  Background  Oi  Applied  Mech¬ 
anics,  Mathematics,  Electrical 
Engineering,  Or  Physics 

THEN  THERE  IS 
OPPORTUNITY 

e  To  Work  With  Men  SkiUed  In  The 
Development  Oi  Automatic  Con¬ 
trol  Systems  Oi  Ever  Increasing 
Scope 

e  For  Stature  Gains  From  The  Solu¬ 
tion  Oi  Challenging  Problems 
With  Particular  Opportunities  In  Analyti¬ 
cal  Treatment  Oi  Problems  Including 
e  Aeroelosticlty 
e  Vibration 
e  Fire  Control 
e  Servomechanisms 

IN 

•  The  Missile  Dynamics  Department 
At  McDonnell  Aircrait  Corpora¬ 
tion 

Thoae  persons  possessing  the  qualliica- 
tions  listed  above  and  who  are  inter¬ 
ested  in  associating  with  a  young 
progressive  company  are  invited  to  con¬ 
tact  the  Technical  Placement  Supervisor. 


„MfD0MELl 


otdtian 


tlLMIIt  l.MG 


NEED 

PHYSICISTS 

AND 

ENGINEERS 

for 

Research  ond  Development 

It)  tbp  flpldN  of  grophyslc.^  Mid  well  locdm. 
Work  loclttdPR  thp  mriBurlnf.  telemetertnf, 
miordlnf  Mid  PTeluetino  oC  electric,  mef- 
n«dir,  acoustic,  radloactlTC  and  other 
rharacterl<ftiCA  of  earth  materials  lAhora- 
tory  located  in  Ilouston,  Texai. 

HALLIBURTON 

OIL  WELL  CEMENTING  CO. 

ELECTRICAL 

WELL  SERVICES  LABORATORY 
142t  Old  Sponith  Troll,  Howtton  2S,  Texot 


In  Now  VofA  contact: 

HALLIBURTON 

OIL  WELL  CEMENTING  COMPANY 
2412  ChoM  Notional  Bonk  BoHdlnp 
20  Pino  Stpoot,  Now  York  S,  Now  York 
J.  K.  REYNOLDS 


In  Los  Angolot  contoct: 

HALLIBURTON 

OIL  WELL  CEMENTING  COMPANY 

1709  West  Otli  Street 
Los  Angolos  17,  Cotifomio 
W.  B.  McCOY 


POSITIONS  OPEN 


I  locatioR 

I  KANSAS  CITY,  MO. 
Electronic  &  Mechanical 
Engineers 


ELECTRONIC  CNfilNEERB:  Moot  ka?o  eomider- 
able  dorelocNneiit  omarieoaa  In  radio  unoMU' 
tint  and  reeelrlne  aqolfeot.  AhUlty  to  All 
poiiUon  of  Senior  l*ro)eet  ttetoasr  o  roqnlolto. 

MECHANICAL  CNBINECR:  Um  haro  dorolop- 
■ont  aaparlenoa  to  merhanicol  design  of  Neo- 
tronle  or  Nallar  preeAae  egnlsoMnL  Praedenl  and 
UMoroOeol  kaowledoa  of  motsrlala.  flalabM.  tkast 


netal.  and  maehlne  mop  design  ora  bosle  ra* 
qulrMMOta.  PoMtlon  la  ooo  of  oooolderataia  to* 
mooMMUty. 


SALARY!  OpML 

^koio  poMtlooo  ara  oenunenL 

Write  otatlai  eduoatloool  and  ptnfoailonal  history 

dlreet  to: 


Joy  Ve  Wilcox,  ProsMmN 
WILCOX  ELECTRIC  COMPANY,  INC 
1400  Ckootnot  St.  Konooo  CHy  1,  Mo. 
Dopondotlo  commuiUcction*  oineo  itSI 


ENGINEER 
ELECTRONIC  ORGANS 

We  have  an  opening  lor  on  electronic 
engineer  whose  work  will  run  the  gamut 
oi  development  to  sales.  Kequirements 
lor  this  man  who  will  be  associated 
with  us  in  the  production  oi  the  world's 
iinssi  electronic  organs  ars  os  iollows: 
Age — Under  35. 

Knowledge  of  organs  ns  well  os 
musical-ocoustics,  essential. 
Electronic  engineering  degree  or 
equivalent,  essential. 

Ability  to  play  organ  advantageous. 
To  properly  lit  Into  our  orqanisation,  Qilt 
man  must  have  a  burning  desire  to 
work  with  electronic  orqaiu.  Write; 
President. 

ALLEN  ORGAN  COMPANY 

ALLENTOWN,  PENNSYLVANIA 
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OPPORTUNITIES 
FOR  EXPERIENCED 

ELECTRON  TUBE 
ENGINEERS 

RAYTHEON  MFB.  COMPANY 
SPECIAL  TUBE  SECTION 

JOIN  THS  EBTABU8HED  OBGAMlZATIOfC 
JUTD  BBCOBCE  A  FABT  OF  THEa  LONG 
BANGB  EXPAKtlOlf  PBOGBAM.  RJUfT 
LOCATED  HI  BESIDEHTIAL  8UBUBB  OP 
BOSTOK.  THE  EDUCATIONAL  AND  INDUS- 
TBIAL  REABT  OP  NEW  ENGLAND. 

•  EXCELLENT  OPPOBTUNTTIES  TO  Of- 
PBOVE  POBMAL  EDUCAHON 

•  PEBIODIC  8ALABY  AND  PBOMOHON 
BEVIEW 

•  MOSPlTALIZAnON  4  MEDICAL  IN8UB- 
ANCE 

•  BETIBEMENT  PBOGBAM 

•  EXCELLENT  LIVING  CONDITIONS 

•  SALABIES  COMMENSUBATE  WITH 
ABILITY 

MINIMUM  BEQUntEMENTS; 

1.  At  loost  two  Toora'  •xporioaeo*  ot 
oquiTolont  is  •loctros  tub#  bmbuIoo- 
tsro,  dotiga,  roooorch  or  doTolopsMst. 
1.  Qq  tot  and  tag  roeord  of  adUoTomosI  la 
this  Aold. 

If  iaforootod*  Mscf  compJoto  rocusM,  Is- 
eludisg  ooJo^  oxpocfod*  fo: 

G,  W.  Lowb.  PonoMMi  AAgr. 

RAYTHEON  MFC.  COMPANY 
RECEIVING  TUBE  DIVISION 

55  CHAPEL  STBEET 
NEWTON  58,  MASS. 


engineer* 

•  IS  YOUR  WORK 
STIMULATING? 

•  ARE  YOU  CHALLENGED 
BY  YOUR  JOB? 

•  ARE  YOU  RECEIVING 
PROFESSIONAL 
RECOGNITION? 

SYLVAN  I A 

believes  in  building  men 

The  company  now  in  its  51st  yoor  is 
expanding  rapidly.  Net  sales  this  year 
exceed  1938  by  16  times.  Additional 
high  coliber  men  ore  needed  with 
training  and  experience  in  all  phoMS 
of  electronics,  physics  and  mechanics. 

Write  us  obout  yourself,  if  your  ex¬ 
perience  and  future  plans  fit  into  this 
picture. 

fforold  F.  Clork 
fmpfoyment  Manager 

SYLVANIA  ELECTRIC  PRODUCTS,  INC. 

Radio  8i  Television  Division 
278  Rono  Street,  Ruffolo  7,  New  York 


ENGINEERING  WITH  A  FUTURE 
RESEARCH  •  DEVELOPMENT  •  DESIGN 

The  continued  and  steady  growth  of  established  research 
and  dewelopment  projects  has  opened  a  number  of  unusual 
opportunities  for  outstanding  and  experienced  men. 

ENGINEERS  •  SCIENTISTS  •  PHYSICISTS 

Positions  are  available  in  our  organisation  for  qualified 
personnel  in  the  following  fields: 


Circuit  Analysis 
Bfflerowaves 
Analog  Computers 
Servomechanisms 
Dynamics 


Asrodynamics 
Applied  Mathematics 
Physics 
Flight  Test 
Design 


exist  at  several  levels,  and  inquiries  from  recent 
graduates' are  also  invited.  Solarles  are  based  on  education, 
ability,  and  experience.  Liberal  salary,  vacation,  insurance, 
and  retirement  plans  are  yours  if  you  qualify. 

If  you  are  interested  in  a  secure  future  in  these  experimental 
fields,  write  and  give  full  details  to  Mr.  C.  G.  Jones,  Sokory 
Personnel  Department 


AkroB  IS,  OUe 


CHIEF  EI\G1I\EER 

epost  industry  laodpr  ta  atoctroaic  iastrumaatolion  raquiraa  tba  tarrieaa  of  a 
copobla  aagiaaariag  axacutiTa.  This  man  will  bora  hod  MTarol  yaon*  oetuol  axpariaaca 
in  circuit  daaiga  and  daTalopmant,  loUowad  by  o  tuccaaatul  tour  of  odadaiatrotlTa  duty. 
Ha  must  boaa  damaastrotad  ability  to  ploa,  implamaat.  eoordiaata  oad  coatrol  eoacurraat 
long  ond  short  ronga  raaaorch  oad  daaalopmaat  profacts.  Ha  will  ba  both  a  "pUnusar" 
and  o  "doar"— oad  obova  oU,  without  pracoacalYod  idoos  of  bis  own  Undtotioas. 

This  man  will  oporota  ia  o  liaa  poaitioa,  raportiag  diractly  to  top  maaagomaat.  Com- 
ponsatlon  oad  futuro  horixoas  aro  limitod  o^y  by  his  own  copobiUtioa  and  ambittoas. 
II  you  ora  tba  right  man  for  this  cboUaagiag  spot  la  a  rapidly  axpaadiag  industry,  writo 
us  ia  full  dotoil  cd»out  your  past  oxporioac#  oad  futuro  latorosts. 

BERKELEY  SCIENTIFIC  CORPORATION 
2200  Wright  Avenue  Richmond,  Calif. 
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WANTED 

QUARn  CRYSTAL  UMTS 

N  hoUMf.  rr-171;  FT-241;  FT-243;  FT- 
500.  Aajr  A^rit*  tmiMtm. 

W-ttn.  Bloetroatoa 
»!•  W.  41  m..  N«v  York  It.  If.  T. 


WANTED 

QUANTITY  805 
807-813-829B 

307A— 3S7A— VR-75— 
VR.90— 9005. 

State  quantity  and  price. 

QtHck  9Cti9m. 

Write  Box  133.  Weber  Associates, 
154  Nassau  St.,  New  York  38,  N.  Y. 


WANTED 

Want  lo  contact  party  mtoroitod  in  Hiolory 
of  Radio,  who  wiU  buy  my  oomploto  col* 
loction  Antiquo  Radio  MotoriaJn  datinq 
bock  to  lf02.  For  full  informotion.  prico, 
list,  plooso  writ#: 

6.  S.  CORPE,  W6LM. 

Wriqlitwood,  Calif. 


WE  iUST  GOTTA  RUY  THIS  STUFEI 

Wf're  tesrins  our  hsir  out  to  buj  limprrstelr  nmltHl 
aqiapnirat,  <iUCl>  SI  ART- 13.  IU'-34M.  BC'-ttt. 
IM*  778.  I-15J.  T-17  M1C8.  IU'-342.  IU'-312.  ARC-l. 
W  221,  RS'AKN-t  or  compocMiits.  In  fact,  we'll 
liu>'  Mny  parts  or  aores.iortes  no  matter  hew  unall. 
For  apeedr.  eflklent  aerrioe  and  a  real  lionet  deal, 
phone,  wire  or  Mrite: 

V  R  H  RADIO  A  ELECTRONICS  SUPPLY  CO. 
W.  Vaaiea  Rlvd..  Lao  Antalw  «.  Calif. 

Talaaliaoa:  RCptiMk  3-1127 


^WANTED  I 

J  WE  PAY  TOP  $$$  FOR:  * 

it  Rodio  RKeivers  An  Coniweton  dr 

dr  Transmitters  Clomps  it 

it  ARC-1  Pln«s  * 

dt  ARC-}  Cords  * 

it  ART-13  Rttoys  W 

it  Control  foxes  TeleoRoiK  Moterials  W 

it  Indicators  WE  BUY  ANYTHINGII  * 

t  WRITE,  WIRE  TODAY/  J 

2  TELL  US  WHAT  YOU  HAVE 

*  TALLEN  COMPANY,  INC.  « 

^  15f  Corttofi  Ayo.  Brooklyn  S«  N.  Y.  ^ 


WEXL  RAY  TOP  DOLLAR  fnr  yonr 
RADIO  I.  AIRCRAFT  EQUIPMENT 

Wa  want  ta  bay  year  aartt  ar  aaaiaoiaat— aad 
wa'II  arava  aar  bid  will  ba  ‘iara”!  Jaat  aaad  at 
ttia  daaa  aa  your  atalamant.  Itt  tvaa  aad  eaaditlan 
— aad  yaar  aahlM  arica.  Vaa’lf  taf  tha  faataat. 
matt  aradtabla  aetian  yaa'va  taaa  in  many  a  day' 
CANOEE-AIRCOp  Dopt.  **l** 

3306  Barbaak  Blvd..  Barbank.  Califarnia 


SYNCHROS 

2J5FBI 

2J5LAI 

ANY  QUANTITY 


Privately  Owned  Laboratory 
Wished  to  Purchase 

MICROWAVE  TEST  EQUIPMENT 

Ffoasd  writd  to 
W>SB1S.  Elactronica 
S80  W.  42  St..  New  York  S«.  N.  T. 


EQUIPMENT 

WANTED! 


NOTE  NEW  ADDRESS  BaOW 


We  want  to  buy  all  types  of  surplus  electronic  equipment.  We  are 
one  of  the  largest  buyers  in  U.  S.  We  buy  more  because  we  give  every 
seller  top  prices  ond  a  fair  deal.  TELL  US  WHAT  YOU  HAVE.  USE 
COUPON  BELOW— AND  MAIL  TODAY! 


Um  foMowinq  dumbtfi  to  mdkoft  condiHons:  N-l,  brand  now;  N>2,  ustd,  lifct  now;  N-Sp  Mod. 


Sti  COLUMBIA  niCTBONICS  AD  ON  BAGS  373 


niRS  WITHOUT 
COLLEGE  OEGREES... 

Wa  put  no  limits  on  your 
engineering  future!! 

•  Am  you  capablo  of  doinq 
pool  pfofoodional-loool  oaqi- 
nooriaq  wofk?  11  jou  boro  dom* 
onotrotod  your  ability  to  do  firot 
clots  onqinoorinq  work  but  fool 
you  aro  bolaq  handicappod  by 
tho  lodi  of  a  eoUoqo  doqroo.  qot 
in  tou^  with  tbio  eonapany. 

WE  ARE  a  larqa  manufacroror  of 
Eloctronic  Equipmani  (MUttary, 
Aylatioa.  Automotiyo.  TalawlBloa)  and 
hawo  OTor  lOO-mUUoo-doUor  baekloq. 
Locatod  on  Eootom  Sooboord. 

•  Tkoro  aro  many  roopootiblo 
pooitiono  opon  in  ow  orqani- 
BOtiM  whi^  offor  unliokitod  op¬ 
portunity.  Wo  want  &om  01M 
by  compotont  mon,  roqardlooo 
of  tboir  iMmal  oducational  bock- 
qrouBds. 


ELECTRONIC  ENGINEERS 

Degree  in  Electrical  Engineering 
Plus  Maintenance  or  Repair  Ex¬ 
perience  on  SCR-584  Radar 

ELECTRONIC  ENGINEERING  COMPANY 
OF  CAUFORNIA 

18e  so.  ALVAKAOO  STUIY 
LOS  ANMLIS,  CALIFOKNU 


ELECTRONIC  ENGINEERS 

AU  GSADtS 

Saiall  electronic  reteorch  aid  derelop- 
ment  kiboratonr,  located  8  milee  outside 
ot  Woshinston,  D.  C.,  has  several  open¬ 
ings  tor  iunior  ond  senior  eloctronic  engi¬ 
neers.  D^ree  essential.  Varied  projects 
include  analog  computers,  servo  mochan- 
isms,  spociol  test  equipment,  etc.  AH  De¬ 
fense  work.  Liberal  salaries  dependent 
upon  experience. 

THE  DAVIES  LABORATORIES 

tneorporoted 

4705  Queensbury  Road,  Rirerdole, Maryland 


TECHNICAL  WRITER 

Boooton  Kadlo  Corporation  miulraa  tba  aerv- 
Icn  of  an  anglnear  to  atnume  compAaCa  raapoo- 
alMllty  for  tba  preparation  at  inoruotlon  books 
oovertng  Its  commercial  lina  of  laatruments. 
mlUtary  handbook  experience  not  required. 

This  la  an  opportunity  with  an  eatabUabad  In- 
-tminant  manufacturer  appixyzlmately  40  min¬ 
uter  drlvlnc  time  of  Xew  York  City  with  ex¬ 
cellent  workloR  conditions,  ideal  surroun^nga, 
and  progreasiTe  maoaxemeot  etnployeH  poUcien. 
Pioaxo  xond  rooumo  to: 

CHIEF  ENGINEER 

BOONTON  RADIO  CORP. 

SOONYON,  N.  1. 
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SYNCHROS 

F«ri  iMt.  C«.  Tm  MDU  Bnmd  St 
IlMtrvlaK  Torqua  Moiflr . . 


RELAYS 

Hrruthrr^  DuAti  IHXXISr^  IIO  A  C 

AdfMoa  tm  iuc.  SPOT,  ns  A.C . 

L^efa  tm  nS4A.  APDT.  115  A  C . 

UmIi  tm  IMS.  88N  Si-MV  D.C . 

nuc-ift  hMt  So.  aonoc  us  a.c. 
U  S.  PIu«-la  bM*  8«niltl?a  IUTJ85I  . 
AltUd  CoMral  tm  BJ  4St-nSS . 

WMUra  BMirte  D-lUrtl  PhM*l» . 

Ou*r<11«B  TIom  DaUy  tTP*  B-f-SPDT  . . 
H«94o«  TIm  DaUr  IHIT  lltV/M  . 


VIBRATORS 

It  Vott  Amluvootia.  Pad.  TW.  A  Badlo  Oar».  Tat 
T.K  t/tt  tUMar*  Qiiamitv  ayllaWa  Br«ad  aa«. 

ti.a 


SEARCHLIGHT  SECTION 


MOTOR  GENERATORS 

M  KVA  OMI  CIM.  C*.  IW  V.D.C.  Is  IMV  A.C. 
m  a.  IPIL.  .41-V.  CsasiM  with  lUasUo  Cos- 
trallK.  a  nsid  KhsM  ruU  ■«  or  Sssn  Psns 
issloliss  Shsn  Amstuna  for  Unfotor  u<l 

JtasTJjdl  M.  os  raouM.  Now . UM.M 

a  KVA  O'Koofc  asA  Morritt.  lltv  DC  Is  IMV  AC. 
M  or.  Idloo  u  I  Ph.  amoa  Motor  oa  MOV,  M  eg. 

Now.  luhon  oraud . ttUM 

l.a>  KVA  AUio.Clialnan.  115  IH'  to  IM  AC.  au 
or.  1  Ph.  Pulla  oarkMod  Kalaohiir^,  Ball  Biar- 
Ina.  Thu  umr  aiachlnr  Inrltidiiir  asaro  part,  fot 

130  ».  D.C.  IniHit . I17S.M 

M.B.  IM.  Hattaor-Cahal  Malar:  M«v.  SPh,  M  or. 
.MA.  1/1  HI-.  17M  IIPM.  Urooratar;  7av,  1n>h,  IM 
Cr..  .IMKVA.  Kirttar;  IlSDC.  lA.  Nsw...N7.M 


Oaaa  MB.lltH.  Narr  tjtpo  PU/IA  lopiu  IlS/nS. 
M  07.  1  Ph.  Output  US.  4M  a  1  Ph.  IMdW  aad 

MV  DC  at  4  aaiso.  Now . MM.M 

«.!.  Madal  ID-ilNllA.  Input:  MV.  DC.  Ol^: 

IIIV.  4M  07..  IIS  Va  Now . SdUM 

Lolaad  (laa.  Oa.  Modal  PRMA.  tval:  MV.  DC. 
M  Aapa.  OMsut.  WV..  MO  C7.  41S  VA.  Now  te.M 
a.I.  MIMI^  lapul:  t*V.  DC.  Dutpul:  US.  400 
rrriao  at  I  S  KVA.  Now .  m  so 


DYNAMOTORS 

NaQ.T7P0  CA10.2II444.  ItS/lMV  DC  Is  IIV  DC 
al  MA  or  MV  DC  at  MA.  Radis  Plllorod.  Coai- 

pM  wtth  Uao  Bwluih  Now . IM.M 

llaar.  MV  DC  la  IIIV  AC.  M  07.  1  Ph.  14  .Aawo 

\rw  .  IM.M 

Tpoa  PtMCM.  Par  nos  with  aCRSM  Tranaailttor. 

Raptor  Br^  non  la  axpoit  caooo . SUM 

CarOar  av  DC  ts  40dV  nr  at  ITS  adU.  Now  {m.M 


AMPLIDYNtS 

a.  t.  Modal  SAM2I1I7.  4000  K-P.M.  Motor  Coni' 
pauad  wauBd.  ISO  Watu.  Inpwi;  S7V  DC.  Output: 
00V  DC.  Mo.  oaria  O  S.  At*7  MO-pTb. 

Nme .  134  M 

Ulm  tm  SAMSINJItA.  laput:  ft  f«lu.  44 
Asm.  UM  RPlf.  Output :  44V  DC  M  4.1  mp* 

M4  W4CU.  . m>4 

8.K.  MbM  SAII4IOS2t.  Input:  llSVo  44  er.  1  Ph. 
.MM  kPM  Output:  Sft4VDr  4.S  Amp. 

Prl<^  tIM.ii 

SMALL  D.C.  MOTORS 

a.t.  Modal  SBAMLIIA.  Annalaia  MV  D  C.  at 
ISA  rtald  MV  DC  at  ISA.  RPM  40M.  H.P.  O  S 

Now . M7A0 

lloiMilaa  Carp,  el  Caaada.  P/o  mi  faa  aaaaa 

^  .for  aCB-OOl'TO  1/lSHP.  M.1V.  115  aano  . 

IMO  UPM.  ITtoo . liolso 

Doom  troa  1-74.  tr.iv.  l/MHP.  MM  RPM 
Hhtuit  wouAil  Trli-*  t?  7S 

a— ora  Cs.  Tpoa  KBia.  S4V  DC.  40-1  ooar  raUa. 
for  n-*^  with  t'pi'  H  4  Intel Tftlfmwiiar.  run-  fR  M 

400  CY.  BLOWERS 

WwtlntliMM  IISV.  404  oy.  IT  a.t.m.  IneludM 
supMitor.  Piieu  .  Il2.54 


SOUND  LOWERED  PHONES 

WotHaro  CiMtH*  Sa.  DiTSSlf.  Tm  O.  Carnmma- 
tlOD  b— dRut  «ud  chMt  aleropho— ■  Hrpud  mm  Ip- 

eludlnc  14  rt  or  mbher  oovtrod  cnbto . 117.54 

AutMuatte  CiMtrte  Ca.  N#.  8LS43A0.  Mnllar  u 
pbov*  but  iucliMliuc  Thmt  ■toropho—  la  addMIea 
ta  ehait  Bleropboaa.  Brand  aaw  with  M  ft  rubber 

eomad  cabto  . 114.44 

U.  4.  laalnMaaat  C*.  Na.  A*lt4.  Conptau  «ltb 

tr  oabla  aad  ptujL  Braad  aaw . 117.44 

W.  8.^  T4.I4M  HaadMi.  N«v .  $14.44 

W.t.  '^pa  $14B  LabtNutory  Haadiau.  Prto*  vat 


TESY  EQUIPMENT 

T41t7/U  lAv«(«  Pm  tutor— STS  la  745  M< 
Tfl-47Al*lt  Tmi  Ote.  44  S4i$ie 
TH  447/U  r«ak  to  I'wk  VTVIl 
.LoN/.tPK  l  Rmltiac  MU. 

KlllA.'Af'K  SA  lUMirar— laat  ta  4444  Mc 
A.\/.nMC-4  T^inmaa  Ualu  TN  it  <74  »)4  Ut  t 
AoM/AIMl-4  Tuaioc  UalU  TN  If  (444  14«W  HCl 
AN/A1*H  4  Tuaiaa  Ualu  TN-tf  1454-4444  SlCl. 
TU-'W  Haaaa  *'A’'  Tualat  Ualu  (114-474  MU) 
B4'1443  AP?l-4  Ta«a  Hat* 

AN/AP.4-14  Paaoraado  Adaptor*  U5Y/44  eyeUa. 


400  CYCLE  TRANSPORMERS 

AUTO.  444  ey.  U.B.  Cat.  Na.  440114. 

KVA  44U  teP  VolU  444r34-'’>/444/ll5.  Ne«  S4.95 
FILAMENT.  444/4444  oy.  Input:  4/TS^/ 45/ 144/ 
116/I45V.  Output;  5V4A/.SV4A/5VSA/SV4A  5\€A 

/5VIA/4.4V4A/4.SSA.  Na«  . 45.4$ 

PLATE  A  FIL.  Itanho^  UXT4.T)(  l*n :  115.  Hoc 
PI;  (I34VCT/4.045A.  8w  PI:  SV/4A.  tap  P4: 
444VCT/4.14A.  Bar  P4:  5V  SA  T  V  17*4  jtM| 

PLATE  WCCO  BMfMa.  444/«(44  oy.  Pri:  IISV.  ta: 
1S54-4  1354  at  .4S7A  (ruf  V  Toul).  Eleeuat 

Rhldad.  WL  13  Itaa.  Naw . $2.4$ 

Plato.  Tbardartaa  PT4$aii.  l$S4  TA.  Prl;  ia$- 
140V.  544  ry.  1  FH.  ta:  S444V  Cantar  tap^ 

1.5KV  inuilatUn.  Braad  ntw  . . ato.l# 

PLATE  A  FIL.  WECO  KS9$55.  444  oy  Prt:  IISV. 
ta  PI:  MP-f-tSf.  ta  PI:  Thraa  ISV  wind- 

Lament.'  '444/4444‘m  wiico'  umsi'  pb: 

IISV.  ta:  I.SV1.S5A.4.3SV1  SA  niwMit  thidod. 

Vrt.  4.5  lb*.  Naw . nM 

PLATE  A  FIL.  444/4444  oy  Prt;  4/M/ll$V.  ta: 
P1»1444V1>C  at  l.SMA.  ta.  tSiMfPPVDC  at 
134MA.  riL  taa:  4.4V4.$A/l$ffVO.tA  llaa. 

1544V»/5V1\/5V4A  . $4.4$ 

PETARD.  444  ey.  WBCO  lUMPt.  4  Hanry  1445iA. 

12.7$ 

HIGH  POT  TRANSFORMERS 

Hlfb  Vattapa  Traaa.  WeaungtomM  Prt:  11$.  44  oy. 
ta-  1S.U44  C.T.r  44  MA.  Ooed  far  Bl-Pat  tr<  «l 
up.  C.  T.  unpraandid . $344$ 

PULSE  TRANSFORMERS 

PULSE.  WKCO  K8-4A4.1  SappUa*  falUN*  prak*  at 
3Sm  froBi  44T  tube.  Taetad  at  $$4$  Pulaaa/aee  aad 
SPPnV  uaak.  Wdp.  1  l«ll  oAaM.  Wd«  I  S^Tt 
ohm-L  L  W  Wdf.  1.3  ».0«tH  at  144  cm  $74$ 
PULSE.  WXCO  KS-lPlSie.  5$  KC  to  4M<'. 

Din.  1  1%' blpbL  14$  ta  $$$$  atoaa  Na«  $$.n 
Htob  PanetanaaTraa*.  O  B.  tm  Y  3541.A  -  Mct  . 
VoEm*  11404-130.  Indturtinra  H.T.  Wlndlnp  IK 

Hanrtr*  Output:  PraK  Valtaa*  14  5KV  rat 

•41444501.  Naw . Ml.lt 

400  CY.  SERVO  TRANSFORMERS 


6.E.  OOOUOMX  PH:  ST  SV.  B«:  USV  C.T  SITS 
S.E.  OCIIU007  PH:  MOV  CT  Mr  IM 

a.E.  oooooonx  PH:  IISV  .'Ww:  mv/17tv/ 
r5V'«5V/130V/13l)V/0.3V  CT/llV  CT.  ...tS.M 

RAYTHEON  VOLTAGE  REGULATORS 


RADAR 

Anunna-Trana-IUe  Unit  ABO-1. 
lUdar  8ot  8Q  oosuplau  wltb  iparw 
Modulator  tm  BO-tl. 

PuImTIbmt*  CL'S-SPAUD  IBD-$  ltadar> 
Kadar  Cryatal  Uniu  Rnytbaon 

1N41B  Sylranla  DIada*. 

Rapaatar  Adapcara  CllM-94  APO. 

90  Bartaa  Aocaaaary  Cantrol  Panah 
90  Bartoa  TranMNttar-Raralvar  unit. 

UARO  ISAEK  Baartnp  Contr^  Ualu  far  iu» 
AuxlUnry  BaaclSar. 

Mi  UartlAar  Powar  UnlU  CRP-40ABN 
90  lUetlSar  Powar  Unit  CRP-14ABM. 

90  Modulation  Oanarator*  CRP-PSAAR 
90  Radar  Raealran  CBP  44ABD-t. 

90  Coimata  tran*.  RP  roupllag  AMataMlaa 
BQ  Pawar  Control  CbaaMa 
80  Drtrar  Modulator  AMoabUaa. 

90  CoEMlata  aau  aqulpmaDt  Epam 
BO  DIrtdor  Modamlaatton  MU 


SONAR  EQUIFMENT 

Holu  Train  Machnniaias.  Navy  tm  T44I4.  for 
Modal  QUO.  Uodoraatar  Round  aqulpaani  Par- 
paaa:  To  lo«rar  or  .*01*0  proMctor.  Travrl  f'S* 
iDCluda*  1  partial  aac  of  apara  paru  1  woortan 
hoi  par  «at :  Walfhi  and  niba  par  baa :  447  iba . 
44  0  eu. 


UK  tava  tm  4CV1C1  444  oyela 
Conidant  Outta  Una  BC-TMC 
Hyiu’hra  AinpilSart  for  Rndnr 
Intarronununlcatloo  tm  BC-444 


Coaia  Guard  MR-lt4  Whlpa  431$  ft 
Mlcrowara  typaa  AT-44.  AT-BS.  A8-14S 
.4PT  4  Dipoto  inunna* 

TDT  lUdar  Januaar  Horn% 
rarabolotda.  MamMua  Otaba*  1TI$*  din 
8CR-434-A  (Partaf  Rr-153-B  Antannai 

POTENTIOMETERS 

W.K.  K8-ISIM  Uarwr  ■nwloolh 


MISCELLANEOUS 

rathoda  Kay  Bhtolda  far  S'  tub* . $3.7C 

Varlae  typa  Motor  Contrala  404  wan . ID.IB 

14  CM  Warofulda  44*  olhom . $2i.M 

A(M  Clamp*  amettad  typaa— writ*  far  mmplaa 

BHork  Mount*  Lard  FWrr. . $.40 

Rhork  Mounu  U.  B.  Rubbar  OStSOC . $.9$ 

runiiaando  l*ol*  Jack*  (Cook  Dee.  Cal . $l.i$ 

PuaMron  (Bu.*  PRN  SO  Ampara  4S0T1 . $.2$ 

Bwlubbaard  Lnmp  BarapUelao  A  imato  .  1.40 
RCR5SS  Tranamlttar  RarHm  Bmitd  New 
TTit  Tmnamittara  145  wntt  tap  to  Btaa 


RECTIFIERS 

U.K.  .Na.  4  RCMPI4  for  54  ooU*  14  nmpa 

n.R.  No.  4  RClSSPI-ln;  I14/4S4'44/1  tFat: 

}5/a4V-T$-ll4A 

Mallory  AP8-44— la:  IIS  434'44/4.  Out:  I4/44T 
40-13IA 

Turrat  Trainer  Rupply  la;  440/44/4  AM: 
MT-ISPA 

Complou  *p*c«  on  rruUM 


TERMS:  RbOpA  CoficonM  Npt  SO,  FOB  irpfin> 
allto,  Npar  YpHl  Alt  M4rctiB*i<t44  BunrBwNtA. 
Prkop  SiiMpct  H  CliBiiBt 


HI-VOLT  CAPACITORS 

ISHTd.,  MET . 

. »$.IB 

.4$  Mfd..  18KT . 

. 4224$ 

1  lOd..  18KT . 

. $4448 

1  MTd..  MET . 

. $I2.M 

4  Mfd..  ASETA.... 

. $1448 

ELECTRONICRAFT 

INC 

27  MILBURN  ST  BRONXVILLE  8,  N  Y 

PHONE  BRONXVILLE  2-0044 


INDICATORS 

IO-44/AflN.4 . 1124$ 

lO.I4/APN.t  . $7.$$ 

IB-PB/APA.lt  Panpramlo 
Adaptor  aonaatood  tor  4t  tyela 
•pacatlan— oomBtato  vKb  tdta 


ELECTRONICS  — ABrif,  1932 


SEARCHLIGHT  SECTION 


METERS 

I  MA  pc  3'/t*  R  0«jMr  M0d  310  (0-4KV  teak)  $S.7S 


UO-7  'AP  M  30  lJO-H3  't;  tl  JU  $1 .60 

UO-12'r  95  UO-M-'U  l.75r<J-I0l  AP  80 

UO-15  IT  1.50'  lTO-86^  2.50  MX-195  U  .75 

rO-18  V  1  25  rO-K7'U  1  60  UO-IV7  r  2  HO 

UO-19  r  1  80  UO-H8  U  1.S5UG-201/U  1.05 

UO-2WU  95  UO-H9/U  1.60  UO-203/U  S5 

UO-21A^U  1  50' UO-90/tT  1 .60  Ur.-206/n  1.80 
rO-2lB  'U  1.35,  UO-OHO;  I  85  lHJ-224  TJ  1.40 

UO-22  V  1.35!  lTO-102  V  1.15  U(«36  X’  3.85 

IT<V22R  U  1.65,  UO>103  U  .68  lT<>.246'r  2  30 

rO-23  U  1.20!  UO-l04aJ  1.40  U<K254A'  2.75 

UG-23B  U  I  90  ro.l06'U  15  r0.255AT  2.45 

U(}-24/U  1  30  UO-108XJ  2  60  U(^260/r  1.35 

UG>35'r  1  35  tTO-100  U  2.60  U<1>261  U  1.60 

UO-27'U  I  30  rO-l4«  r  2.55  UO-263  U  1.60 

UO-27A'r  2  95j  t*W.159  U  .60  UO-273  U  2  25 

U(>'29  'U  1.55  UO-166  U  82  50  lTG-274  I'  2.75 

UO-30  IT  2  30  U0.167  U  5  85  r<;-275  U  5,50 

rO-34/U  16.50  UO-171  U  2 .00  r(>-276  r  2.75 
UO-36AT  17  50  rO-173/r  .40  UO-290  V  1.35 

r<4-37'U  17  50  l'(;-175  V  .15  i:<»-29l  V  1.75 

rO-57AT  2  80  rO-176'U  ,15lJa.306'n  2  ‘*5 

UO-58X;  HO  rO-177  U  .24 


1.89  .1  7900R*d  1.79 

1.99  .1  7900  2.89 

2.90  .l-.l  7900  9.99 

2.90  .  9  7900  0.99 

.49  I  7900  12.90 

.90  .079-.079  8KV  4.90 

.99  .9  10KV  14.90 

1.09  9  10KV  49.00 

1.99  .1  12KV  0.99 

2.90  1  19KV  37.90 

3.29  .049  14KV  4.79 

.89  .09  14KV  4.99 

I  09  .079  14KV  0.99 

.99  .  29  20KV  19.99 

1.29  1  20KV  94.00 

2.90  .129  27KV  37  90 

2.99  1-3  330V.\C  1.99 

.99  10  330VAC  3.99 

1.90  12.79  330VAC  4.10 

1.30  19  330VAC  4.90 

1.99  9  440VA<:  3.10 

3.79  2.9  440VAC  3.90 

0.99  7  440VAC  4.2 

2.79  0  440VAC  4 


QUOTATION  UPON  REQUEST  ON  ANY 
CONNECTORS  NOT  LISTED  HERE 

M-.35R  MC-277  PL-325 

M-350  MO320  PI^274  ?W23» 

M-3594  Pf^25H  PI/-2H4  SO-364 

M-360  PL-260  PI.-203  TM-2t)l 


40120 

401214 


f>-IA305n 

IV1A6132 


K.S-A85696'5 

80172-1 


Typr  Price  Per  M  Ft.  Type  Price  Per  M  Ft. 

Rf>-5  r  5140  00  R(r-22  U  «150  00 

H(J-6  U .  ISO, 00  RO-22A  It  .  2H5  00 

R(}-7'U .  H5  00  RCl-24  V  675  00 

RO-8/X...  120  00  RO-26  r  .  .  475  00 

ROOXT  250  00  R(t-20  U .  50  00 

R(1-0A  IJ  275  W  RO-34/U .  TOO  00 

RO-10  U  240  00  R(l-35^17  .  .  ««MI  00 

RCf-ll  II..  120  00  R('f-54A  Xr  .  97  (10 

H(}-12X’.  240  00  RO-55U..  UU  00 

RG  '13  V  .  216  00  '  RG-57  II.  .  325  00 

RG>17  V  .  650  90  RG-5H  l\  .  60  (Ml 

RG-IH  r  91*0  00  RO-5HA  U _  70  (M» 

RG  -19  V  1250  (Ml  R(}~59  U .  60.00 

RG-20  I'  1450  00  R(}-62  U .  100  00 

RG-21  1'  220  00  R(J-77/U .  100  00 

.4I>U  r.^  TO  1’UU'K.S  HHOWN  FOR  QLANTITIKB 
r.NDKK  590  FT. 


RM-14  remeta  control  onit  . 

RTA-IB  12/24  V  dynamotor  . 

BC-I206-CM2  Rocofvor . 

ASB.4  Ra4ar  oohIo.  Cooiplott  . 

RCA  AVR-IS  Boacon  Roevr . 

Navy  80-3  Ra4ar  eomolett  . 

Navy  DP-14  Oiroetion  Fin4or  eomploto 


I  IV  A  I  I  ^^2 

UTAH 

G.E.  68G-627 
G.E.  68G028 
G.E.  60G929GI 
G.E.  06613 
G.E.  K-2469A 
G.E.  K-2744B 
AN/APN.9  (901756.501) 
AN/APN.9  (901756-902) 
AN/APN-9  (  352-7256) 
AN/APN.9  (352-7251) 
WoftinfhOMM  I32.AW 
WoitliitliOMM  I39DW2F 
WootiniboeM  l•7AW2F 


■  IV  A  ■  ■  *310 

UTAH 

WettinihooM  232.AW2 
WfOiflfhouM  232-BW-2 
AN^APN-4  Block  0«c. 
Phil<^  352-7149 
Philco  352-7150 
■philfo  352-7671 
Philco  352-7176 
Raythoon  UX-73S0 
W.E.  D-I6I3I0 
W.E.  0-163247 
W.E.  0-163325 
W.E.  D-I9400I 
W.E.  K8-9563 


ANTENNAS 

AT-30A/APT  (70  to  400MC) 

AT.49/APR.4  (300  to  SaOOMC) . 

AN.74B  (125  to  I50MC)  . 

AN-65A  (P/0  SCR. 521) . 

AN-66A  (P/0  8CR-52t) . 

AIA-3CM  conical  tcan  — 

A0B  Vati>-9  eloMont  450  to  560MC 
A3B  Yao»->-Oo«hlo  itaeked  6  oiement 
ASA  Yati-^Doeblo  itackod  370  ta  430MC 


COAXIAL  CONNECTORS 


Ima.  OC  Fan  tyoa  4*  lealo  (root,  froai  ooHift)!  3.95 
560  ma.  DC  Vy  R.— Gonaral  Eloctric . 2.05 


30  V  OC  2V  R.— Goaoral  Eloetric . 3.95 

3  a«9.  RF  V/y*  R.— Woiton . 0.00 

OIL-FILLED  35  KV  AND  50  KV 
ISOLATION  TRANSFORMERS 

Pri.  460V  60  ey.  Soc.  IISV  200  VA  Intelatod  for  50KV 
DC— 6.  E.  Form  EIR— 36*  H  a  ir  0  .  $125.00 

Pri  1 15V  60  cy.  Soc.  1 15V  250  VA  Insulatod  lor  35 
KV  DC— 6.  C.  Form  EIR— 29*  H  x  l2«/t'  0 .$125.00 

VOLTAGE  DIVIDER 

G.E.  Cat.  02400S6G-I  and  90019346-1  17.246.400 


2  LOW  INERTIA  SERVO  MOTORS 

DIEHL  Typo  FPE  25-11  79  Volt  60  cycio  4  «att»— 

now  .$34.50 

K0LL8MAN— tS  Volt  60  cycIo  4  watts  1500  RPM— 
new  . $22.50 

OIL  FILLED  CONDENSERS 

MFD  VDC  Price  MFD  VDC  Price 


03-IAC  $  .42|03-1RTY  t  .69  03-22R  $  . 

00.1AP  .30  03-lSP  .90  03-22SP  1. 

03-lF  1.30  03-ISPN’  .60  03.22T  1. 

03-IH  .Ul03-1T  1.30  03-160 

03-IHP  .39  03-3AP  1.99  03-189 

83-IJ  .09  03-33AP  1.40  83-769 

03-lR  .40  03-3iF  3.10  03-776 

03-333  1.90 

FULL  LINE  OF  JAN  APPROVED 
COAXIAL  CONNECTORS 

IN  STOCK 

UHP— N— PULSC^N — BNC 


.40  MX-195  U  .75 
60  (10-197  r  2  HO 
.85  11(3-201/11  1.95 


85l  lTO-102  I’  1. 
65,  UG-103  U 
201(10-104  01  1. 
90  rO-l06'U 
30  UO-108XJ  2 
35  lTO-109  U  2 
30  (’0-146  V  2 
95j  C’W.159  U 
,55  UO-166  U82 
30  U0.167  U  5 
.50  UO-171  U  2 
50  roi73/r 
50  ('0-175  r 
80  ro-176  'u 
HO  ro-177  u 


GENERATORS  AND  INVERTERS 

EclipM-Pianear  type  7I6-3A  (Navy  Madal  NCA-3A) 
Oetpet-AC  IISV  i0.4A  000  ta  I400ey.  I4:  DC  30 

Valti  60  Amps.  Brand  new . 030.90 

EelipM-PlenMr  type  i239-IA.  0«tpvt-3i  VNts  DC 
15  Amps.  Brani  New-Ori«lnal  Paekino  ..  $IS.M 
PE-210  lnvartars-20  VDC  te  119  VAC  400  cy  1500 

VA.  (New)  . 049.50 

6.  E.  5D2INJ3A  lnverter-24  VDC  tP  115  VAC  400 

ey  406  VA  (New) .  $32.50 

Pleneer  Type  800- IB  lnverter.20VDC  H  l2fV  000 

ey  7  amp  AC  (used) . $22.65 

6.  E.  Invertm^.20  VDC  te  120  VAC  016  cy  750  VA 

14 . 039.50 

ATR  Inverter  6VDC  te  110  VAC  60  cy  79W  . .  022.95 
PU-7/AP  Inverter-28  VDC  te  115  VAC  400  cy  2500 

VA  (Msed)  . $75.00 

Ecliese- Pleneer  type  I2I2IA  Inverter— Velteoe  and 
treeecney  refelated— 24VDC  10  Amp  inpet— AC 
OMtpet  1 15V  34  400  ey  250VA  0.7  PF  —  (New) 
0225.00 


TEST  EQUIPMENT 

» Gen.  Radie  479B  Freeeency  Meniter.  .  .  .*0200.00 
»  Gen.  Radie  60IA  Free.  Deviatien  Meter.  .  .*167.50 

»  l‘272A  Sitnal  Generater . *$79.50 

»  l•72K  Oifnal  Generater  . 0M.SO 

*C-D  Qeietene  Filter  Type  IF.I6  liO/220V  AC/DC 
20  Amps . *00.00 

•  T8-I43/CPN  Oscillescope  .  *95.00 

»  Dement  I75A  Oseilloscepe  . *0225.00 

•  Gen.  Radie  757-Pl  Fewer  Seppfy  . . *027.(K) 

•  l-ISOA  Sifnal  Generater  . ....*$05.00 

•  A.W.  Barber  Labs.  VM-25  VTVM . *M.OO 

■  TS-IOA/APN  Delay  Line  Test  Set  . IS.OO 

•  TS-I9/APQ-5  Calibrator  . 070.00 

•  CWI.60AA6  Rante  Calibratar  fer  ABB.  ABC.  ABV 

and  A8VC  Radars  080.95 

•  CRV-I4AAS  Phantom  Antenna  ter  Traesmttlers  ep 


COAXIAL  CABLE 

I  Type  Price  Per  M  Ft.  |  Type  Price  1 

K(P5  ('  ^140  00  I  H(r-22  U 


•  BC-221  Free.  Meter  (late  models)  _ *0125.00 

•  Weston  Model  I  D  C.  Milliamcter  150/1500  MA 

with  leather  case  . 075.00 

All  items  New  Except  Where  noted  *  (Cxe.  Used 


MISCELLANEOUS  EQUIPMENT 

I-82F  Seltyn  Indicator .  00.95 

SCR-915  cempl.  w/dynameter.  centre!  beat....  61.90 

Amperex  IB90  Gamma  Counter  . 0.87 

Pewerstat  1229— MS/236V  Input— 6-276V  eet 

9  amp .  07,06 

CIMAC  307  Icnixatien  Gauie  .  .  9.95 

R-7/APS-2  Receiver .  46.90 

R-70/AP0-I9  Receiver . 49.90 

FL-6  1020  cycle  Olter  .  . .  2.95 

RM-29  remote  centrM  unit  .  6.95 


OILMITES 

MFD  VDC:  TYPE  Price 

02  600  OM-6002  S  .49 

.09  600  OM-6009  .48 

.1  600  OM-6ie  .91 

.29  600  OM-639  .99 

.9  600  OM-690  .60 

1.0  600  OM.601  .09 

HIGH  VOLTAGE  TRANSFORMERS 

G.E.— Pri.  1 15V  60  cy.  Sec.  62S0V  80  MA— 12.5  KV 

insulation .  . $18.50 

G.E.— Pri.  ilSV  60  ey.  See.  625O/305O/26OOV  96  MA 

12.5  KV  Ineulatien . $10.50 

Raytheon— Pri.  li9V  60  cy.  See.  05OO/645OV  CT  43 
MA  Hermetically  sealed . $22.50 


PULSE  TRANSFORMERS 


CRYSTAL  DIODES 

$1.1*  INI3  $I.«S  I  INM  «  .74 


TYPE  "J"  POTENTIOMETERS 

Shaft  I  RaaU.  Shaft  |  Reala. 


UTAH 


UTAH 


AN/APA-23  RECORDER 

—  receiver  threuih  Its  tenint  ranfo  ei 
recards  freeuaney  and  time  of  receivi 
iper  chart.  Power  Input— (aieter)  23 
Id  (recorder)  80/1 15V  AC  06-2600 


LABORATORIES 


RESEARCH 


LECTRONIC 


Ttrms  20%  cosh  with  order,  be/onct  C.  O.  0. 
ufdess  rotM.  All  prices  net  P.O.B.  our  ware- 
house,  Philo.,  Penrto.,  subfcct  te  change  with¬ 
out  notko. 


715-19  ARCH  ST.  PHILA.  6,  PA. 

re/ephones  -  MARKET  7-  6771  -  2  -3 
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> 


I 


715-19  ARCH  ST.  PHIL> 

Telephone  -  MARKET  7  -  6771  -  2  -  3 


LECTRONIC  RESEARCH 

TUBE  SPECIALS 


STANDARD 

BRANDS 

ONLY 


SYNCHROS 


ARMY  ORDNANCE,  NAVY  ORDNANCE  AND  COMMERCIAL  SIZE  1.  3, 

S,  6,  7  and  8  GENERATORS,  MOTORS,  CONTROL  TRANSFORMERS, 
DIFFERENTIAL  GENERATORS  AND  DIFFERENTIAL  MOTORS  IN  STOCK 

•  «>  SF  7DG  N  C-44M*.*  C-6«40«-1  C-71 

•  «  5G  7G  X  C-S4701  0-77610  C-71 

'  5CT  SN  A  7JIFI  C-S6776-I  C-7I24I  C-74 

SO  6DG  B  7J1GI  C-694aS-2  C-7B24*  C-71 

SMS  6G  M  2i1H1  C-69406  C-7B4I0  C-71 

SfND  FOR  COMRLETI  LISTING  SYNCHRO  CAPACITORS  IN  STOCK 


T^rmt  20%  cash  with  ordtr,  bolanca  C.  O.  D. 
untois  ratad.  All  prkas  not  f.O.B.  aur  won- 
housa,  Philo.,  Panne.,  sablact  to  change  wHh- 
aat  nalka. 
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Buy  TOP  Radio-Electfonic  Ba/ites/ 


SIGNAL  CORPS  COMPONENTS 


PLATE  TRANSFORMERS 

N«.  22MI2.S2.  Jpff  Elect.  BNmont 
Dwf.  N*.  Ci2*AIISS.  P  0  BCII60A 
RCAIM  B.  C.  0 

$2  00  Ca. 


2ZMI3.e4  FrMd.  Nr  I  IMS.  RCA  Nr 
43S40.  P«w«r  A  Fil.  PrI.:  IITV.  SD-60 
Cycle.  Sm.  I2SV  at  SMa..  S.8V  at  I.6A. 
P/0  RCA  No.  I6S  VNt-aliiiiytt  A  RCP 
No.  664. 

$1.00  Eo. 


Na.  229613.364.  W  E.  Na.  K893S0. 
Pawar.  Fil.  A  DUtribatian.  IISV  60 
Cycle.  Elactractatk  Shieli.  Sac.:  7SV 
at  0.I5OA.  7SV  at  .67SA..  6.3V  at  2A. 
P/0  BCI266A. 

$2.25  Eo. 


FILAMENT 

TRANSFORMERS 

Na.  2Z9678-I.  W  E.  Na.  DI6I9I2.  PrI.: 
IISV.  GO  Cycle.  See.:  2.6V  at  lOA.. 
6.4V  at  S.SA.  C.T..  6.4V  at  I  A.  C.T. 

$3.50  Eo. 


Na.  2Z9678-I3.  W.E.  Na.  DI6I6I7 
Pri.:  IISV  60  Cycle.  Sac.:  6.9V  at  I  A.. 
2.6V  at  2A.  P/0  eC9S7A  of  SCR547A. 


C.T..  S.IV  at  3A..  27.IV  at  ASA.. 
6.4V  at  3A..  2.6V  at  S.SA.  P/0  BC- 
947A  af  RA-IA 


Na.  2Z96I9-M.  Galvia  Na.  2SC-i03726. 
Pawer  A  Fil.  Pri.:  IISV  360/1600 
CPS.  Sac.:  624V  at  e.S2  Ma.  C.T.. 
660V  at  24  Ma.:  SOV  at  O.SA.  I2SV  at 
200  Ma..  6.3V  at  SA..  SV  at  2A.  P/0 
A/N  ladicatar  Am$.  AM6I/APG. 

$2.00  Eo. 


Na.  22962MI2.  6.E.  Nr  68G366. 


Cycle  at  7.35A.  Sac.:  630V  at  I.7A.. 
7.S  Mmfd  Acroee  Windinfi.  P/0  SCR 
268A  and  SCR  266A. 


MIKE  TRANSFORMERS 


OUTPUT  TRANSFORMERS  ! 


■  No.  229632.362.  UTC.0-4.  Pri.  6000-  Nr  3C323.I45B.  GaMa  Nr  29A4664i. 
IS.OOO  atima.  Sac.  60.000  ahaie.  P/0  Aadia  1.2  Hy  at  U.OIOA.  P/0  A/N 
A/N  BT.72  UPN-I.  XMTR  Mad.  T-SO  CPN-O. 


Na.  229702-2.  far  Saaakar  L8-3. 


Na.  229760.  Na.  CIGO-IGOA  far  Pbanae 

ar  Saaakar.  p/0  BC3I2A  ta  H.  6C3I4C  Na.  3C344.  Stancar  Na.  226IA  CaN 
ta  F,  BC342/344.  Aadia  7.3  Mb  6  2  ohm.  Far  S/C  Gar 

GN-4S-B. 

$1.50  Eo.  $0.S0  So. 


Na.  229616-42.  G.E.  No.  7471939.  PH.:  Na.  229984.  Calliae  Na.  662S446.  Pri.: 
IISV  400/2666  CPS.  Sac.:  I i20V.  C.T..  IISV  60  Cycle.  Sac.:  SV  at  3A.  SV 
at  0.I77A.  A/N  APT-4  Modulator  Unit  6.0A..  2.SV  at  2.0A..  6.3V  at  lOA.  All 
MO-30.  C.T.  P/0  Calllne  32RA  Xmtr. 

»I  0«  io. 


intaryhaaa  amplHlar  BC2I2A.  P/0  BC- 
2I2B. 

$0.7S  Eo. 


Na.  2Z98SS.  Na.  C2SS.  Pri.  5.000  akme. 
Sac.  taeaad  IS0/I000/IS00/2S00  ahme. 
P/0  BC367. 


No  3C362-23.  Galvin  No.  2SBS444S. 
460  hy.  at  12V  R.M.S.  60  Cyela.  P/O 
BC745C  af  SCR5II. 

$0.S0  Eo. 


Na.  3C362-24.  Galvin  Na.  2SB36U2A. 
3  Uh  at  I  Kc.  CH2  far  PE-IS7A. 

$0.S0  Eo. 


Nr  229876-4.  W.E.  Na.  OI6I9I6.  Pri. 

II6V  60  Cyela.  Sac.:  660V  at  0.24A.  Na.  229944.  G.E.  Na.  ML77623S2  G-l. 
IS40V  at  0.38A.  P/0  BCI9I  and  6C37S. 

$7.9S  to.  $2.00  Eo. 


Na.  2Z9878-8.  W.E.  No.  DI6I9I3,  Pri.;  OUTPUT  TRANSFORMERS 
IISV  60  Cnlt.  Sm.:  2600V  RMS  Hall 

Warn  at  0.0I2A.  Far  InOlcatar  Unit  M--  2Z9628.  BanOli  Na.  AIS7I3.  Pri.: 
BC-937A  at  8CRS47A.  9000  Ohm.  Sac.:  4000  Ohmi.  P/O 

$5  00  Eo 

*  $1.50  Eo. 


FILAMENT  TRANSFORMERS 

Na  2Z9600.3.  BaaOii  Na.  A270a6. 


I.3A.  P/O  BC  640A  and  B. 


No.  2Z9SII.II6.  Kanyon  Na.  8773I.A 
Pri.:  160V,  I46VA..  83  Cyda.  Taaaad 
tar  70V.  Sac.;  1 1.5V  at  I2.5A.  C.T. 
P/O  RCA  Na.  ETOOIOE. 

$4.00  Ea. 


No.  2ZK96I7.22.  RCA  Na.  880070-502. 
Fran.  72  CPS  Sinaia  PhaM  Cara  Llml- 
nalnd.  Pri.:  18.3V  at  2.9V.  Sac.:  8.8V 
at  0.332A..  2.5V  at  3.5A.  P/O  8CR- 
5I8A. 

$1.00  Eo. 


HIGH  CURRENT  FILAMENT 
TRANSFORMER 

Primary  115  VAC  60  Cytla.  Saeandary 
1.25  VAC  at  100  AMP. 


Na.  2Z9632.8.  Craalay  Na.  W-210039-8. 
Pri.:  16.000  ehmt.  Sec.:  4000  ehmt 
409  CPS  BC6S4.  P/O  SCR784A. 

$1.S0  Eo. 


Nr  229632.14.  Gelvln  Nr  2SB3^2. 
Pri.:  3  ehmi.  Sm.:  300  ehme.  P/O 
8CR-5IIA. 

$1.S0  Eo. 


No.  229632.170.  Galvin  No.  2SB-S3386 
for  BC6S9A.  P/O  SCR607A/6I0A. 

$1.2S  Eo. 


Ne.  36317.33.  Admiral  No.  2SB6II66C. 
Dual  Choke.  P/O  P.E.  I20A.  Choke 
*‘A"  .01  Ahy.  at  0.95A.  12  ohm  Choke 
“B"  3.S  hy.  at  .075A.  200  ohm. 

$1.50  Eo. 


3C362-8  Filter  Choke  Reactor  16  hy. 


No.  3C407$.  A.P.  Foetor  No.  936.  R.P. 
7.3  Mh  6.2  ohm.  100  Mfd  ISV  PaoOT 
Caooeitor  Attached.  P/O  8CR264-A. 


I  TERMS:  j 

I  Ooen  Account  to  ratod  or  aeoopt*  o 

IaWo  reforonce  oeeounte.  Othm  I 
Pre-oayment  of  2S*«  de'^oelt  with  ■ 

■  order,  balance  C  O.O.  Price  F.O.B.  I 
Chicaio  and  subiMt  to  chanae  ■ 
_  without  notice.  MorehandiM  euk-  I 
I  feet  to  orior  lalt.  | 

'  ORDER  TODAY!  I 


SPECIAL  TRANSFORMER  BUYS! 


POWER  TRANSFORMER 


BaBto  Sttrp/tis  Carp, 


732  South  Sherman  Street 
Chicago  5,  Illinois 
Phone:  HArrison  7-5923 
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SEE  OUR  PREVIOUS  ELECTROMIC  EDS  FOR  LISTIHGS  OR  WRITE  FOR  CIRCULARS 


WE  ALSO  HAVE  PRODUCTION  QUANTITIES  IN  STOCK  OFi 


SPAGHETTI 
MICRO  SWITCHES 
TOGGLE  SWITCHES 
TRANSFORMERS 
TUBES 

AND  OTHER  RADIO  & 
ELECTRONIC  PARTS 


COOS  KNOBS 

CONTROLS  SINE-COSINE 

CRYSTALS  POTENTIOMETERS 

FILTERS  PULSE  TRANSFORMERS 

FUSES  RELAYS 

XOVAR  GLASS  SEALS  RESISTORS 

RUBBER  GROMMETS  SERVO  TRANSFORMERS 

HARDWARE  SHOCXMOUNTS 

IRON  CORE  SLUGS  SOCKETS 

RELAY  BANK  FOR  I 
CIGARETTE  MACHINES 

k  Guardian  No.  &S317 — Oonatata  of  9  Guardian  I 

94  VAC.  ■  ■  -  - 


APC  AIR  TRIMMERS 
BINDING  POSTS 
CABLE 

CAPAQTORS 
CERAMICONS 
CERAMICS 
ADEL  &  TINNERMAN 
CLAMPS 
CHOKES 


D.C. 

SENSITIVE 

RELAYS 


110V  60  Cyc 

\W  TIMING  MOTORS 

INGRAHAM  8  RPM  Fully  Encloaad . $IJS 

TELECHRON  3.6  RPM . Z50 

GILBERT  With  Gear  Train  for  6  RPDay  IBS 
GILBERT  60  RPM  (I  RPS) .  1.75 


..  ...w.  10  ohm  relay  activators  on  metal 
strip.  When  each  relay  is  tDerfflsed  tbs  actu* 
ator  pulls  ilown  and  is  held  in  place  by  a 
mechanical  latcbinff  arm.  It  also  operates 
I  2  make  1  break  contacta  Unit  is  prewired. 

97.M  eaeh 


W.L  (Wkslack)  KS9665  9  ma..  lA,  IB.  1C 

2000  ohm.  #R426 . $4JS 

Karman  Midfal  12  ma..  SPOT.  ISW  ohm, 

#R427  . $.M 

CUra  Tyra  J  (KI02)  6  ma..  SPOT.  3500  ohm. 

#R30  . $XS0 

Damonl  5  ma.,  lA,  5000  ohm  #IU30. .  $JS 
Aalomatk  503SA7  6  ma.,  lA,  1300  ohm, 

#103  . $1.2S 

Cooke  Typo  C  4  ma.,  lA.  6500  ohm,  #R596 
$3.SB 

Claira  B1IB13  (KIOI)  2  ma..  SPOT.  6500 

ohm.  #R588  . $4JS 

CUra  A8053  8  ma..  3A.  6500  ohm.  #R406 

$3JS 

Poitar-Bromkald;  9  ma:  2500  ohm.  SPOT; 

5  Amp  Contacla;  #R364 . BI.2S 

PoHar-BramtaM;  5  ma;  5000  ohm;  SPOT: 

5  Amp  Contact. ;  #6M . $I#B 

RBM  4S2-1M1;  4  ma;  12.000  ohm;  DPDT; 
Telephone  Type;  #R685 . $4.95 


SOLENOIDS 

\  GUARDIAN  No.  1:  24  VAC. 
1  •  ohma  Hi  to  >4  •  atroke,  . 
I  o..-ln.  . .  .fl.M  eoeh  »150/C 

_ -A  GUARDIAN  No.  S:  IIS  VAC, 

til  ohma  t.  to  IH*  atroke. 
14  o<.-ln.  .fS.M  each  «3M'C 
GUARDIAN  No.  4:  IK  VAC.  Intermittent 
Duty,  49  ohma  ti*  to  IH”  Stroke,  2  Ib.-in. 

n.M  each  tSM/C 


ROTARY  RATCHET  RELAYS 

I  Ledex  D.C.  Impulie  operated  mechaa- 
I  ismi  rotate  in  30*  itepa.  Ratchet  me- 
I  chani.m  has  l/s"  diaft  with  flats  for 
H  standard  switch  wafers. 

11^  #33  Meckanisi 


only.  24V. 
200  ohm.  #R597....$150 
#7«-2945  Mackaaism  A  Rat- 
W*  e*  ckal  &  3"  long  shaft,  6V  '/i 

V— ^  ohm.  #R596  . $3.50 

#75-357>  Meckaaism  A  Ralckal  &  4"  long 

shaft.  6V.  Yz  ohm.  #R599 . $3.75 

#25  Mechanism  Only.  12V.  4.5  ohm.  #R824 
$1.50 

#26  Mechanism  Only.  6V.  2  ohm.  #R825 
$1.50 
12V.  35  ohm. 

. $IJ0 

6V.  10  ohm. 

. $IJ0 


RELAYS 


GUARDIAN:  24  VAC.  29 
ohma  Intertockina  Relay 
Breaks  2  Makes  2 — Elertrl- 
cal  reset  . .  .S2.M  eat.  (JOa/C 

GUARDIAN:  24  VAC.  49 
ohm  relay.  Makes  4  Breaks 

1  . (1.4*  ew.  (125/C 

GUARDIAN:  24  VAC,  49 
ohm  relay.  Makea  2  Breaka 

2  . (I.4(  ra.  (ItS/C 


Miniature  Mechanism  Only, 

#R826  . 

Miniature  Mechanism  Only, 
#R827  . 


ACTUATORS 


TS2A  VARIABLE 
CERAMICONS 


GUARDIAN  24  VAC  lOohms 
6»«  sa.  $M/€ 
GUARDIAN  24  VAC  U  ohms 
sa.  $M/€ 

GUARDIAN  24  VAC 25  ohms 
ea.  $M/C 


33  lo  30;  3  to  40; 
30  to  65  mmf  (Types 
m;  32B0/C;  300.00/M 
nf . 40  ee.;  3S.00/C 


TD2A  DUAL  CERAMICDNS 

2X4-30;  2X7-45  mmf . AO  pr;  ! 


Somplt  Kit;  12  each  of  8  Types 
96  Seals  ^S'OO 


CERAMIC  &  FEEDTHRU 
CAPACITORS 

Ty»e  Na  .Wm.  Tot.  Ca  serC 


DIFFERENTIAL 


Butlea  FA  I75=t:ll>%  .15  tUt 

Batten  FA  240^=10%  .18  ILH 

Buttoa  FA  345d:10%  .18  llji 

Buttea  PA  47(Kl:IO<^  .18  lUO 

Dm  3000d;l0%  .40  9e.« 

fHaudoC  3M  lOMhelof;  .12  ItUN 

Ftsdthru  l&±m,  .10  Ui 


a 3  Dual  8000  ohm  coils,  Arma- 
iM  lure  pivoted  between  poles,  all 
iff,  conlacit  normally  open.  High- 
speed.  Suitable  for  P.P.  bridge 
or  balanced  circuits  where  diflerential  action 
is  required. 

COOK  11710/613  DPDT.  6 
Allied  803476  SPOT.  2.5  m 


Casaclty  Anns,  Ceramte  Intulatlon.  SK3M. 


.  #R605  .$5.95 
#R4I8..  4.9S 


MOTOR  STARTING  CAPACITORS 

«  PtSaaaMh  i  MFD  Pileaa 


ELECTRONICS  — 4pri/,  1952 


SEARCHLIGHT  SECTION 


IMMEDIATE  DELIVERY  OF 


This  list  of  brand  new  standard  brand  miniature  switches  rep> 
resents  only  a  few  of  many  types  in  stock  at  Wells.  Large 
quantities  of  most  types  are  on  hand  for  your  immediate  re* 
quirements.  Write  or  wire  for  quotations  on  switches  not  listed. 


nacc  Fio.  D 


C^klect  Fi|  PrK«  |  Stock 


4IIC2  ACRO  7IW03  lA  NO  P  SO 

4MM2  MU  AC710I6B  SPOT  W  lb 

4MCI7  MICRO  B1  NC  Y  1 4b 

4MCI6  MICRO  B  IT  NC  DO  SO 

4MC7  MICRO  B  14  NO  NH  1  70 

4M062  MICRO  B  R  SPOT  C  70 

4M043  MICRO  B  RS34  SPOT  0  10 

4M023  MICRO  BO  RL32  SPOT  B  9b 

4CS1  MICRO  B22FTC)  SPOT  C  75 

4ML4  MICRO  B2R041  SPOT  W  IS 

IMObl  MICRO  B2  R37  SPOT  C  70 

4M02  MICRO  B2E7RQT2  SPOT  GG  1 70 

4M02I  MICRO  B2  7RSr  SPOT  0  H 

4M03I  MICRO  B2E2RQ9TNI  SPOT  G  20b 

4MD€  MU  CUM  24155  NO  C  10 

4ML1  MU  0  NO  BB  1 50 


4MC27 


MICRO  W22RST 


MICRO  W27RQT2 
MICRO  IIY27RST 

MICRO  Nr2E7ROTN 

MICRO  W2RIX 


4MC23 


FIC.EE 


Fl&FF 


FIG.  G 


4M040  MICRO  YA2RLC4013  NO  B  70 

4M024  MICRO  Y22YLTC1  SPOT  B  95 

4MC1  MICRO  T2rrST  SPOT  0  00 

4MD13  MICRO  Y23R3  NO  C  00 

4MObO  MICRO  Y23RITC2  NO  B  » 

4079  MICRO  Y23RT  NC  C  00 

40127  MICRO  Y23RW2  NC  F  00 

4MCI4  MICRO  Y23RYY2T  NO  F  90 

4M049  MICRO  Y27RQ9T0  NO  FF  t5 

4M032  MICRO  Y27RST  NO  0  00 

4MC13  MICRO  Y27RAO  NO  EE  100 

4C110  MICRO  Y2RE4  NO  C  05 

4MC20  MICRO  Y2R04  NO  S  00 

'  4MC22  MU  2  NC  V  1 45 


4MC32  ACRO  HRO  7 1P2TSP1  NO  N  05 

4MC19  ACRO  HR07  4P2T  NO  S  00 

4MOt  ACRO  HRRC  7  lA  NC  C  55 

4M027  ACRO  HRRO  7  lA  NO  C  00 

4IIIIC31  MICRO  IN  11  H03  SPOT  M  170 

4MClt  MU  MIB321  SPOT  B  95 

4MD1  MU  MIR  043  NC  B  70 

4MDbb  PHAO  PS  2000  SPOT  C  05 

4MC2B  ACRO  RC71P2T  NC  A  70 

40129  ACRO  RD71AT2  SPOT  C  75 

4M022  ACRO  R02M  NO  E  10  ^  4MOb2  MU  Blue  Ool  SPOT  E 

4MC7I  ACRO  R02MI2T  NO  E  10  |  4C7]  MU  Blue  Dot  SPOT  0 

4007  ACRO  R07  ObOO  NO  K  70  j  4MCt  MU  Red  Dot  NC  C 

4MC2b  MICRO  R  RS  NC  0  50  |  4M0lt  MICRO  Open  Type  SPOT  Q 

4MD9  MICRO  SW  114  NC  D  50  j  4MD39  MU  (Ween  Dot  NO  B 

4MC10  MICRO  WP3Mb  NC  AA  50  j  4MC29  MU  Green  Del  NO  D 

4MC4  MICRO  WP5M3  NC  AA  50  '  4004  MU  Green  Dot  NO  B 

4MDb3  MICRO  WPbMb  NC  AA  50  !  4MD24  MAXSON  Precision  SPOT  B 


Slock  ! 
41SF3 
41SF2 
41SF9 
4ISF12 
4lSFt0 
41SFb 
41SF4 
41SF11 
41SF1 


Mft  Type  F 
CRt070C103  A3 
CRI070C103  B3 
CRI070CI03  F3 
CR1070C123  B3 
CRI070C123C3 
CR1070CI23  D3 
CR1070CI23  J2 
CR107  C124  M4 
CR1070C129C3 


ContKts 

NC 


SWITCHETTE 

All  Roted  10A-230VAC 


PARTS  SHOW  VISITORS: 

Be  sure  to  visit  our  new  Chicago  Ave.  dis¬ 
play.  Plenty  of  free  parking. 


WIDE  SELECTION  OF  ELECTRONIC  COMPONENTS  AT  WELLS 

•  Resistors  •  Condensers  •  Wire  and  Cabie 

•  Co-ax  Connectors  •  Rectifiers  •  Transformers  •  Chokes 

•  Micro  Switches,  Toggles  •  Antennas  •  Accessories 

•  Electronic  Assemblies  •  Dial  Light  Assemblies 


Order  Direct  or  Through  Your  Local  Parts  Jobber 


833  W.  CHICAGO  AVE.,  DEPT.  SL,  CHICAGO  22,  ILL 
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Pioneer  Tjj 
Pioneer  IM 


SEARCHLIGHT  SECTION 


IMMEDIATE  LOW 
DELIVERY  PRICES 


FULLY 
GUARANTEED 


MOTOR  SriCIALS 
BODINE  NSHG-12  MOTOR 

Comtont  SpMd 

▼.  D-C  Oover* 

nor 

SOOO  rpm. 

hp.  #SA«t9. 

Pripo  $17^  «neh. 


DELCO  CONSTANT 
SPEED  MOTOR 

l/U  hp.  tT.S  V  d-e  S<eo 
rpm.  Cont.  duty.  IH" 
dlam.  z  SH*  Iz.  %“  ahaft  •ztenslon.  l/ti* 
diam.  4  hole  oaae  mountloc-  Stock  #8A« 
•4.  Prieo  aneh 


^  HP  DC  MOTOR 

Eloetric  Spodnlty  On.  HOASUT. 

14  Tolta  DC.  SlOO  rpm.  Stock  #eA-SSl. 
Special  Price  SS4.M  each 


409  cycleo.  t  phaeee,  10 
flzed  phaee.  ▼.  max. 
variable  phaee.  Bnllt  In 
I  rear  reduction.  Output 

^  •— ehaft  epeed  approx.  4  rpm. 
Stock  «8A.tl7.  PrOee  SltAS  each. 


AC-SERVO  MOTORS 

PIONEER  CK.17 


1  H.P.  VARIABLE  SPEED  DRIVE 

Unto  Allit  Adjaite  Spede 

Squirrel  Care  A>C  motor  and  aa  electro- 
marnetlc  clutch  and  pilot  rovemor.  Speed 
ranre  0-1000  rpm.  Three  phaee.  tOI  ▼. 
operation.  10  cyclea.  DC  excitation  0-10 
Tolta  Small  quantity  arallabla 


DC  M.lor  SfMiol 

1%  hp.  II  T.  DC.  mo¬ 
tor.  Marnetlc  brake. 
Electric  SpeclaltyCo. 
type  HCA9SB. 

Larre  Qty.  AeaUaMe. 


Dumorr  DC  Motor 

Type  EITIPB.  14  ▼. 
DC  O  0.0  Ampa. 
Model  lOlt-IOt.  Gear 
Head.  100  rpm.  10 
min.  0.00  hp.  Stock 
rSA-114. 

Priee  $11.71  each. 


PERMANENT  MAGNET  GEARHEAD 
MOTORS 

Driro  Ixpe  MWW.— 27.(  T.  DC  II*  rpm 
output  .haft  .poml.  11  In/oi. 

Dalre  type  SMISM— IT.I  VDC.  11*  rpm. 
D.IM  trpo  MWtl*  17.1  VDC.  141  rpm. 


WRITE  FOR  USriNO 
PricM  F.O.B.  Patarsen 
PhoM  ARmory  4^3366 


12.5  HI 

hO' 


12.5  HP  D-C  Motor 

Intermittent  duty.  14 
Tolte  9  ISI.O  Ampa. 
O.E.  Type  iBTlOOn. 
■fq  rd.  Dwr.  TO-7S$$. 

4|i  1500  rpm.  Compound 
HHA  Wound.  1«.  qty. 
aTaUaMe. 

Priree  epoa  ref  «a«l. 


IIS  Volt  D-C  Motor 


G.E.  Type  8D.  1/tO  hp. 
4  lead  shunt.  ReTerelble. 
Double  ehaft  extension. 
Speed  1720  rpm.  lArre 
Qaaatlty. 


SELSYN  SPECIAL 


110  T.  400  cycle 
Selsyn  Generator. 
L*arre  quantity. 
Prleea  ea  reqaeeO 


OSTER  MOTOR 

John  Otter  Type  B- 
0-1  motor  with  dual 
shaft  rear  re- 

ductloB.  Cam  oper- 
ated  linear  motion 
tranalatlon.  Motor 
^  17.0  ▼.  DC  et  0.7 

Ampe.  0400  rpm.  Stock  #SA-ttf.  Price 
$$.70  each. 


FORD  SERVO 
MOTOR 

110  Tolt  40  cycle  two 
phaee  low  Inertia  mo¬ 
tor.  10  watte  output. 
BuOrd.  207027.  Stock 
#8A-201.  Price  $49A$ 
each. 


Pionrrr  Srrvo  Motor 

Type  10047-2A.  X  O  400  cycle 
low  Inertia.  21  ▼  fixed  phaee. 
40  ▼.  max.  variable  phaee. 
Stock  rSA-00.  Price  $14AO 
each. 


C1B  THYRATRON 

Special  offer  —  L^rre 
quantity  ClB  thyratrone 
available.  New,  orlrlnal 
packlnr*  Write  for  quan¬ 
tity  quotation. 


REVERE 

CAMERA  MOTOR 


17  ▼.  D-C  Spilt  field 
eerlee.  Ajpproz.  SH* 


Price  $$.75  each. 


Indicotor 
Attitvdo  Gyro 

Sperry  No.  000444. 
Gov't.  No.  R-tf-1-ltlO 
Three  phaee  110  v.  40r 
cycle.  Navy  overhauled 
May  1000.  Pricee  ea 
request. 


BLOWER 
ASSEMBLY 

WESTINGHOUSE 
FL  BUwm 

110  V.  400  cy.  17  c.f.m. 
Includee  capacitor. 
Stock  «SA-14A  Price 

$14AO  ea. 


Rodio  Comptits  liidicfftor 

1-$SF.  Compaee  Indicator. 
0-100*-l  In.  dial.  10  ▼.  400  cy. 
0-11  ▼.  00  cy.  Ideal  potion 
Indicator.  Stock  #8A-SI4. 

Pries  $4.50  ssch 


1  _ _  _  C-l  laverter 

mm 

^  C-1  AutepUet  laverter. 

9 

B  Weetlaahooee  type  FK. 

W  14-18  volte  D-C  input. 
m  Output  10  volte  at  1.17 
f  Amps.  100  cyclea 

Pricee  itpoe  re^Mtet. 

SYNCHROS-SELSYNS 

ISF,  OG,  OP.  OCT.  OHCT, 
OSDG.  0£>G,  OSG.  OSF.  0H8F. 
IG.  4DO.  7G.  IJIFI.  SJIGI. 
IJIHI,  IJOFBl.  IJORl.  IJl* 
PI,  XXI.  X.  XV.  VII.  II.  »V. 
etc. 


MAGNESYNS 

e  CL-S.  4  power. 

UIE-BI  Indicator.  AN-$7S$-S. 


G.E.  SASllUVS 
(PB-11$)  laSnt 
14  VDC  at  ^0 
ampe.  Output  tIO 
▼.  400  cy.  1  j$  at 
1000  VA.  PP  Cl 
W.E.  Spec.  O- 
OOOILI.  8  t  o  f  k 
#8A-180.  P^ 
ea  reuueet. 


D-C  ALNICO  FIELD  MOTORS 


products  CO. 

4  Godwin  Ave.  Paterson,  N.  J. 


TUBES!!  BRAND  NEW!  STANDARD  BRANDS!  NO  SECONDS!  COMPARE!  TUBES!! 


RADAR  — COMMUNICATIONS  — TEST  EQUIPMENT 


RADIO  HAM  SHACK  Inc. 

189  GREENWICH  STREET  .  NEW  YORK,  N.  Y. 


SEARCHLIGHT  SECTION 


WANTED  I  WANTED! 

■MUTAIIY  TEST  SETS  *  EQUIPMENT 

TS-12.  13,  14.  15.  146.  174.  175.  263. 

268,  etc.  APR.  ARC.  ART.  APS.  APA.  SCR. 
BC  equipment  and  parts.  Also  TUBES,  any 
quanUty.  WRITE.  WIRE  OR  CALL. 


CoMtel  lUUv  K.lOl  0PDT— Mr  DCS. 
8m  U-I8P  CoM-TwirfM  l«r  Abw 

1000  KC  OyMBl  ST  MB . 

V8.3  Swltob . 

Sinu  PWU  Ra^  mOOobai  SPOT. . . 
ROM/U  Couai  Cabto  70  ohM 
_lM'r«ll  . 11138.  OOO'rNl _ 

ToMaMara  lip  •«.  •.RN  A  0-40v  DO. 


c»roT  . 

0BS7 . 

•m  .. 

•SDTOTT. 
•8VT . 

«T70 _ 

•Did'.'. 

•tT80T... 

etrro. . . . 

•TO . 

OTOOT... 

0W4 . 

OWTO... 

•5sdf 

•Y«a.... 

•vro .... 

OXTIO  . . 
7A4/ZX1  . 
7A4 . 


lAl  .... 
1A4P  .  .  . 
iAMT... 

iA7af 
IAR«  ... 
IRI/OOIO. 
1R4P  .. 
1BA/M8  . 
IC*GT!i! 


IDIOT 

tSSOT 

1E7Q. 

1P4  . 

IPM. 

104 

lOOOT 

IHSOt 

iH40T 

liO.... 

lU _ 

tLA4  .  . 
ILAO  .  . 
1LB4.  . 
ILCS  . 
1LC«.  . 
ILDS.  . 
ILK». . 

1LR4.'. 

1LS5 

INSUT 

IP40T 

!9»oT. 


IT4.... 

ITSOT. 

1U4.. 


HAT. . . . 
IIASOT. 
ItARTOT 
HALO.. 
HAT*.  . 
IIATT 
llAUO 
ilAUT.  . 
IIAVO  . 
ttSAO 
IISM 
lie*  . . 
llRfOT 
I1H4 
lUIOT  . 
IMTOT  , 
IIKTOT  . 
HR*  . 
HOT.  . 
USA  TOT. 
IISC7.... 


AN/ ARC- 1  TRANS/REC. 


TeUTYPEWRITER  SERVICE  NYI-TTI 

WR  NOW  orFKR  THIS  CONVENIRNCB  TO  OUR  CUSTOMERS. 
8BND  TOUR  RRQUR8T8  AND  ORORR8  FOR  TUBBS.  EQUIP 
MBNT.  TBST  8BT9.  PARTS.  BTC.  TO  NYl.771. 
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SEARCHLIGHT  SECTION 


NEW  YORK’S 

RADIO  TUBE  Y^'EXCHANGE  | 

TYPE 

PRICE  1 

TYPE 

PRICE  1 

TYPE 

PRICE! 

TYPE 

PRICE 

TYPE 

PRICE! 

TYPE 

PRICE 

OA*.... 

S8.00 

8J8S.... 

17.95 

C5B . 

3.95 

310A . 

7.95 

783A/B... 

17.95 

869B . 

37.50 

OA3.... 

1.50 

8J86.... 

87.75 

5BP1 . 

6.95 

311 A . 

7.95 

784A . 

4.95 

869BX. .. 

.  35.00 

OB2 . 

8.00 

8J87 .... 

89.95 

5BP4 . 

6.95 

318A . 

3.95 

784B . 

6.95 

878A.... 

3.95 

OC3 . 

1.75 

8]31 

89.95 

5CP1 . 

6.95 

383A . 

85.00 

785A  ... 

9.95 

878 

1.95 

OD3 . 

1.50 

8J38 

69.95 

5D81 . 

87.50 

387 A . 

3.95 

786A 

6.95 

884 . 

1.95 

CIA . 

4.95 

8J36 

105.00 

5JP1 . 

87.50 

388 A 

9.95 

786B . 

56.00 

885 

1.75 

C1B . 

6.95 

8J38 

17.95 

5JP8 . 

19.50 

350 A . 

7.95 

786C.... 

69.00 

889R.... 

.  199.50 

1BS1A 

8.75 

8J39 

17.95 

5jP4 . 

87.50 

3506 . 

5.95 

788AY. . . 

87.00 

914 . 

.  75.00 

1BSS . 

3.95 

8J48 

150.00 

WE6AK5. 

8.50 

357 A . 

88.50 

730A.... 

88.95 

931 A 

6.95 

1BS3.... 

9.95 

8J49 

109.00 

6C81 . 

89.50 

368AS  . . . 

6.95 

801 A 

1.00 

954 . 

.35 

1B84 . 

17.95 

8J50 

69.50 

C6A . 

3.95 

371B . 

8.95 

808 . 

4.85 

955 

.55 

1B86 . 

8.95 

8J61 

75.00 

C6J . 

10.95 

385A . 

4.95 

803 . 

7.95 

956 . 

69 

1B27... 

19.50 

8J68 

75.00 

7BP7 . 

7.95 

388A . 

8.95 

804 

13.50 

957  .  . . 

.89 

1B38 . 

4.10 

8K85 

37.50 

7DP4 . 

10.00 

393 A . 

8.95 

805 . 

5.95 

958A  ... 

.69 

1B38 . 

33.00 

8K88. . . 

37.50 

18AP4.... 

55.00 

394 A . 

7.95 

806 . 

85.00 

959 . 

1.69 

1B48 . 

19.95 

8K89... 

37.50 

15E . 

8.95 

MX408U  . 

.75 

807 . 

1.69 

991 . 

.65 

1B51... 

9.95 

8K45... 

149.50 

15R . 

.95 

41 7A . 

17.95 

808 

3.50 

E1148... 

.35 

1B56  . 

49.95 

8V3G.. 

8.10 

NE16 . 

.68 

434A 

19.95 

810 . 

11.00 

1880  ... 

1.95 

1B60.... 

69.95 

3B84  ... 

5.50 

FG17 . 

6.95 

446 A . 

3.95 

811A  ... 

3.15 

1611  ... 

1.95 

1N81... 

1.35 

3B84W. . 

7.50 

RX81 . 

3.95 

450TH.... 

45.00 

813 . 

8.95 

1613.  . 

1.38 

1N81A 

1.75 

EL3C... 

5.95 

FG33 . 

18.95 

450TL 

45.00 

814 . 

3.95 

1616 

8.95 

1N81B 

4.85 

3C84. . . 

1.95 

35T . 

4.95 

464 A . 

9.95 

815 . 

3.50 

1619 

.89 

1N88 

1.75 

3C31 .... 

5.95 

45  Sp«cUI . 

.35 

471 A  .... 

8.75 

816 . 

1.45 

1688  ... 

8.75 

1N83.  . 

8.00 

3DP1A. 

10.95 

RK39 . 

8.95 

587 . 

15.00 

889 . 

18.95 

1684.  .. 

8.00 

1N83A. 

3.75 

3E89  ... 

15.50 

VT58..... 

.85 

WL530 

3.50 

889A.... 

13.95 

1685  ... 

.45 

1N83B 

6.00 

SN4. . . . 

5.50 

RK78 . 

1.95 

WL531 . . . 

88.50 

889B . 

15.95 

1  95 

1N86 

8.00 

4A1 .... 

1.75 

RK73 . 

1.95 

700A/D.. 

85.00 

8306  .... 

11.50 

8050  . . ! 

1.8S 

1N87 

5.00 

4B86.... 

10.95 

100TH... 

9.00 

701 A . 

7.50 

838 . 

7.95 

1N43 

8.50 

4C87... 

85.00 

FG105.... 

19.00 

703 A . 

6.95 

838 A 

9.95 

8051 .... 

1.80 

1N4B 

1.00 

4C8B... 

35.00 

F183A.... 

8.95 

705 A . 

3.95 

833A 

49.95 

8018.... 

4.85 

1S81 

6.95 

4E87. . . 

17.50 

803A . 

8.95 

707A . 

17.95 

834 . 

7.95 

8013... 

8.95 

8B88 . 

4.95 

4J85.... 

199.00 

811 . 

.95 

707B . 

87.00 

836 

4.95 

8013A 

5.95 

8B86 . 

3.75 

4J86. . . . 

199.00 

81 7C . 

18.00 

714AY... 

17.95 

837 . 

8.95 

8080  .. 

3.50i 

2C34 . 

.35 

4J87.... 

199.00 

848C . 

10.00 

71 5A . 

7.95 

838 . 

6.95 

8085. ... 

6.95 

8C40 . 

8C43 . 

.  80.00 
.  87.00 

4J31  ... 
4JM  ... 

199.00 

199.00 

844A . 

849C . 

18.95 

4.95 

71 5B . 

71 5C . 

18.00 

85.00 

845 . 

849 . 

5.59 

58.50 

9001  . 

9008  ... 

1.75 

1.5« 

2C44. . . . 

.90 

4]33  ... 

199.00 

850TL.... 

19.95 

717A 

1.95 

8D81 . . . . 

1.75 

4J37.... 

199.00 

874B . 

3.00 

718AY/EY 

48.50 

851 . 

80.50 

9003  ... 

1.75 

8E88  . . . . 

3.75 

4J3B 

89.00 

304TH  .. 

15.00 

719A . 

89.50 

860 . 

4.95 

9004 

1.751 

8E30 . 

8.75 

4J39  . . . 

199.00 

304TL. . . . 

14.50 

781 A . 

3.95 

861 . 

39.50 

9005  ... 

1.901 

SJ81A 

17.95 

4J41.... 

199.00 

307 A . 

4.95 

788 A . 

3.95 

866A... 

1.79 

9006 

.35| 

Minimum  Order  $25.00 

ATTENTION  PURCHASING  AGENTS  AND  BUSINESS  MANAGERS 

WE  PURCHASE  COMPLETE  INVENTORIES  AND  ELECTRONIC  PARTS  AND  TUBES  FOR  CASH. 
CAN  WE  HELP  YOU  TO  OBTAIN  URGENTLY  NEEDED  ELECTRONIC  MATERIALS? 

OUR  ORGANIZATION  IS  DEDICATED  TO  SERVE  THE  ELECTRONIC  FIELD. 

YOU  CAN  REACH  US  ON  TWX  NY1— 3235 


TEST  EQUIPMENT 


TSK1-SE 

TVN3EV 

RF4 

APA10 

TSIO 

TS12 

TS15 

APA28 

TS33 

TS34 

TS34A 

TS35 

TS36 

TS62 

TS69 

CY94 

TSIOO 

TS102 

PE102 

Tsno 


PHONE  tUORTH  4-8262 


TS126 

TS127 

TS146 

TS155 

TS168 

TS174 

TS226 

TS270 

LZ  Sets 

BC1277 

BC1287 

WE  1-147 

Hazeltine  1030 

RADAR  Sett 

&  Parts,  APS  3, 

APS  4. 


AHENTION: 

OIL  COMPANY  ENGINEERS, 
SHIP  SUPPLIERS, 

USERS  OF  SHORAN 

We  have  for  immediate  delivery,  tested  and 
guaranteed  perfect,  new, 

4C28 


SPECIAL  PRICE 
$35.00 


35  LIBERTY  ST.,  NEW  Y0RK6,N.Y, 


SEARCHLIGHT  SECTION 


COMMUNICATIONS 


PULSE  EQUIPMENT 

MIT.  MOD.  3  HARO  TUBE  PUL8ER.  Output  Pular  Power  114  KW  (IS  KV  At  IS 
Amp.)  Duty  lUtio.  .(Ml  diax.  PuUw  durAtion:  5,  1.0.  3.0  mlcrotwc.  loput  foltAfe: 

115  V  400  to  3400  ppH  L'Men:  l-71.'»It.  4-RS9-R.  8>'TS‘».  1>’7S.  New . Sllt.OO 

APQ'tS  PULSE  MODULATOR.  Pulte  Width  ..*>  to  1.1  Micro  8tc.  Rep.  rote  634 

to  1S4K  Ppe.  Pk  Pwr.  out  .t5  KW  t^nergy  O.OIR  Joules .  I49.M 

TPt>3  PULSE  MODULATOR.  Pk.  power  50  Atnp.  34  KW  <1300  KW  pk):  puloe 
rAte  300  PP8.  1.5  mlcrooer.  puL’te  line  ImpMADce  50  ohm«.  Circuit  nerlee 
chArgioc  TersioA  of  DC  KeeonAace  t^iw.  Vm  two  705-A*«  A!<  rectifiers.  115  ▼. 

4(M>  cycle  input.  New  with  All  tube^ . . .  $43.50 

APS.IC  MODULATOR  DECK,  ('omplete.  lew  tubes .  In.OO 

PULSE  NETWORKS 

IIA~i-40i>Si:  15  KV.  *‘A*'  CKT.  1  microom  400  PP8.  50  ohms  Imp _  $32.50 

G.E.  (r6B3-5-3000-50P3T.  6KV  "E"  cliruit.  S  serUons  .5  microsecond.  3000  PPK. 

50  ohms  ImpedAOce . $0.50 

G.E.  P3E  (8-R4-810)  tR-S  34-405)  .V)P4T;  3KV  -E  *  CKT  Dual  Vntt:  Unit  1,  S 
■ections.  84  Microsec.  810  PP8.  50  ohms  imp. :  Lhiit  S.  8  Sections,  S  S4  microeec. 

40.5  PPS.  50  nhms  imp .  $0.50 

7.5C3-I-300-87P.  T.5  KV.  'Tr'  Circuit.  1  mlcroaec  S(M  PPS.  67  ohms  ImpedAnce. 

S  sections . S7.50 

7.SE4. 10*00.  07P.  7.5  KV.  -E**  Circuit.  4  section*  16  microtiec.  00  PPft.  67  ohm* 

ImpedAnce  . $15.00 

7.5E3-3-200-6FT.  7.5  KV,  “E"  Circuit.  3  mlcrooec.  SOO  Pl*8.  67  ohms  Imp.  3 
*ertion<i  .  $13.50 


Multi  Section  Pulse  Network:  All  ratings  8KV 

Pulse  LAWftH  Mam  PMII  SertlAtie 

if  1000  2 


PULSE  TRANSFORMERS 

G.E. K. -2745  .  $39.M 

G.E.K.-2744-A.  11.5  KV  High  VoltAge.  H.2  KV  Ijow  VnItAge  m  3in)  KW  oper. 

<270  KW  mAx.)  I  micrtHer.  or  1  mlcrosec.  at  600  pps . $^M 

W.E.-KS  9000  Input  trAnsformer.  Winding  rstlo  between  terminAl*  3-5  And  1-3  1* 
1.1:1.  and  between  termlnAlx  6-7  and  1-3  Is  3:1.  Frequency  range:  380-630 

Pennalloy  core .  30.00 

W.E.  £DI6927I  HI  Volt  Input  ptil-e-  TrAnsfunuer . $27.50 

G.E.  K24SOA.  Will  recelre  13KV.  4  micro-second  pulv>  on  prl.  secondary  delivers 

14KV.  Peak  power  out  lOOKW  G.  E . $34.50 

G.E.  K2740A.  T^ilse  Input  line  to  tnagDetrrm . $30.00 

Ray  UX  783$  -Pul-w  Output  Prl  5t.  sec.  41t .  $7.50 

Ray  UX  3442— Pulse  Inrersion— 40v  +  40t . ^.50 

Ray  UX  7381 . $5.33 

PHILCO  «3S2-72$i.  332-7251. 

UTAH  r9262.  9332.  9273. 


MICROWAVE  TEST  EQUIPMENT 

X  SAND  POWER  METER 

CondstH  of  thermistor  mount  and  bridge,  microammeter.  rough  attenu¬ 
ator.  X-Rand  Wategulde  thruout.  For  power  mea.surements  anvwhere  In 
the  9000  MC  band . ^5.30 

BROADBAND  TEST  OSCILLATOR 

Freq.  corcrage  50-3000  MC.  By  direct  calibration  and  Interpolation 
anti-iiacklash  gear  irire:  compact,  portable.  Operates  from  anv  115V 

source  or  Mttery  '•ource.  New,  with  all  tultes .  $425  00 

T8.56A/AP  1-158  T8  47/APR  T8  226 

CWfO-ABM  1-222  TS  3f/AP  TS  89 

LU-I  1-105  TS  12  UNIT  2  l•^03-A 

LU-3  TS  260/U  Q.  METER  TSIl/AP 

TS  159  TS  I02/AP  TS  39/AP  BC  430 

CSfO-ABW 

SEND  FOR  FURTHER  INFORMATION  AND  PRICES 


MICROWAVE  ANTENNA  EQUIPMENT 

3  CM  .ANTENNA  WITH  DIRH  14'  Cutler  Feed  hortsontal  and  yertical  ■enf>  with 
38  V  DC  drive  motor  and  drive  mechanisms.  Complete.  New  a*  shown.  .3125.00 
Relay  System  Parabolic  reflectors  approx,  range  3000  to  6000  Me.  Dimension* 
»  S'-  $75.00 

TDV  -Jam”  Radar  routing  antenna.  It)  cm.  80  deg.  beam.  115  V  AC  drive. 

New . . $I50.M 

10  CM  Horn.  Rectangular-to  square-to  cirmlar  RF  aaeembly  ending  In  horn, 

radiating  circularly  polarized  beam.  Waveguide  input.  Complete  with 

flange .  350.00 

Parabolic  Peel.  Radiation  pattern  approx.  35  deg.  in  borlzooul.  38  deg.  in  ver¬ 
tical  planes  .  $35.00 

Con*  Antenna.  AN  125  APR,  1000-3300  me.  Stub  supported,  with  type  “N*’  ctm- 
nector  (a*  shown)  .  $4.50 


140-600  DIRECTIONAL  ANTENNA 


islsting  of  3  end  fed  half 


AN  MPG-I  Antenna.  Rotary  feed  tyw  high  speed  scanner  antenna  assembly. 
Including  horn  parabolic  reflector.  Less  Internal  mechanism*.  10  deg  sector 

wan.  .\ppn>x.  13X  X  4'\V  X  .3'H.  Unused .  $250.00 

Goo't  Cost— $4300.00 

DBM  ANTENNA.  Dual  back-to-back  parabolas  with  dipoles.  Freq.  coverage 
1, 000-4.500  me.  No  drive  mechanism .  865  00 

RADAR  SETS 

SJ-^.  Submarine.  1ft  CM.  Compl., 


APS-2.  Airborne.  1ft  CM.  Major  UnitH. 
New. 

APS-4.  Airborne.  3  CM  Compl. 
APS-IS.  Airborne.  8  CM.  3fa.'or  Units. 
New. 

80-4.  Submarine.  300  MC,  Compl. 
New. 

8E.  Shipboard,  10  <7M.  Compl.  New. 
SF-I,  Shipboar*!.  1ft  f’M.  Compl.,  New. 


Portable,  10  CM,  Compl.,  Used. 
$Q.  Portable.  10  CM.  Compl.,  T^sed. 
80-1.  Shipboard,  10  C^.  Compl., 


SO-8.  Shipboard,  10  CM,  Compl., 


10  CM  RESEARCH  EQUIPMENT 

COAXIAL  WAVEMETER.  W.E.  Tranxmisalaa  type,  using  type  "N"  fitting* 

CaUbrated  between  3400  4.50ft  MC .  9H.50 

LHTR.  LIGHTHOUSE  ASSEMBLY.  l*an  of  RT39  APG  5  A  A1*0  13.  RMMver 
and  Trans.  Cavttlec  w,  aeeoc.  Tr  ('atity  and  Type  N  CPLO.  To  Baorr.  Uee* 

3C40.  3C4.3.  IBT.  Tunable  APX  2400-rftft  31C8.  Silver  PUted . $40.50 

BEACON  LIGHTHOUSE  cavity  10  cm.  klfg.  Bernard  Rice . each  $47.50 

MAGNETRON  TO  WAVEGUIDE  Coupler  with  7S1A  Duplexer  Cavity.^  told 

plated  . $40.00 

SIGNAL  GENERATOR,  usin*  417.L  klystron.  3700-8300  nm.  Output  apom. 

.50  mw.  115  vac  power  supply.  With  tubes,  new . $42$.00 

REGULATED  POWER  SUPPLY  for  GL  446  type  lighthouse  tubes  (SC40.  etc.) 

115  vac.  60  cycles.  Panel  Mounting.  Lees  tubes . $32.50 

RT-M/AP6-5  10  cm.  Uglithouse  RF  head  e/o  Xmtr.-RecvT  TR  cavity,  compl 
reevr.  A  30  MC  IF  strip  uiUng  6AK5  i3C40.  3C4S.  1B37  lineup)  w  Tubea. 

72IA  TR  BOX  complete  with  tube  and  tuning  plunfen .  $12.50 

McNALLY  KLYSTRON  CAVITIES  for  707B  or  31^.  Three  types  avalUUe  $4.00 

TS  208  CRYSTAL  CHECKER . $M.OO 

F  29/SPR-2  FILTERS,  type  “N  '  input  and  output . . $1240 

WAVEGUIDE  TO  RIGID  COAX  "DOORKNOB-  ADAPTR  CHOKE 

FL.\NGE.  SILVER  PLATED  BROAD  RAND .  $32.10 

AN/APR5A  10  cm  aatoRsa  equipment  con.xlstlng  of  two  10  cm  wavefulde  sertioi^ 

each  polarised.  45  degrees . Oer  set.  $71.00 

ASi4A/AP.I0  CM  Pick  up  Dipole  with  "N"  Cables .  $4.10 

S  BAND  SIGNAL  GENERATOR,  c-ompleu  with  caRhrated  attenuator,  W.  E. 
coax,  wavemeter,  McNally  Klvdron  Cavity.  Regulated  power  supply  operate* 

from  115  V.A.C..  .50-1300  CvrleH.  Manufactured  by  W.  E . OOM.OO 

OAJ  ECHO  BOX.  10  CM.  TUNABLE . $22.50 


V»"  RIGID  COAX— */•"  I.  C. 

RIGHT  ANGLE  BEND,  with  fl-xibl.  coax  output  pickup  loop . $8.M 

SHORT  RIGHT  ANGLE  BEND,  with  pmairlllu  nipple . 

RIGID  COAX  to  flex  coax  connn’tor . IBJS 

STUB.SUPPORTEO  RIGID  COAX.  (oM  plntot  5’  Irnnhx.  Per  Irnith . tS.N 

RT,  ANGLES  for  nhorr .  $2.5# 

RT.  ANGLE  BEND  15'  L.  DA  . $$.5$ 

FLEXIBLE  SECTION,  15*  L  Meic  to  fcmnle .  $4.25 

FLEX  COAX  SECT.  Approx.  W  ft . SIS.5S 

RIGID  COAX.  BULKHEAD  FEED-THBU . $I4.N 


3  CM  Research  Equipment 
V'  X  Vi"  Waveguide 

r  X  wavsiulde  in  5'  lengths.  UO  39  flange  to  TT04ft  eover - lenfth,  $7.50 

Retatlng  Joints  supplied  either  with  or  without  deck  mounting.  With  1*040 

ftenge*  . each,  $17.50 

2J42  Matnetren  Pulse  Modulator.  I4kw  max.  rating  7kw  min.  Plata  voHage 
pul*ed  5.5kv  0.5  Amp.  .001  duty  cycle*.  3.5  unec  pulse  length  max.  filament 
6.35'  .5  Amp.  Include*  magnetron  mtg.  and  Mower.  Require*  3C4.5  and 

2-?B24.  New . $75.00 

TS  268  Crystal  Checker . $35.00 

Bulkhead  Feed-Thru  AssemMy . . $15.00 

PrsMure  Gaute  Sectien  1.5  1h.  gauge  and  pre**  nipple . $10.00 

Prossure  Gauoe,  15  lb* .  $2.50 

Dual  Otelllater- Beacon  Mount.  P/O  .\PR  10  Radar  for  mounting  two  733 A /B 

kly*tron  with  crystal  mt«.  matching  *Iug*.  *hleid* . $42.50 

Dual  Oscillator.  Mount.  (Back  to  hark)  with  crvstal  mount,  tunable  termination 

attenuating  *lug*  . $10.50 

Directional  Couolor.  UG-tft'U  Take  off  ^  dh . $17.50 

2K25/723  AB  Roeeiver  local  o*clllator  K1y*trnn  Mount,  complete  with  mwul 

mount,  fri*  rounlinc  and  choke  coupling  to  TR . $22.50 

TR-ATR  Duolexer  section  for  above . $0.50 

CU  I05/AP8  31  Direction  Coupler  2.5  db . $29.00 

723AB  Mixer-  Ileacon  dual  0*r.  Mnt.  w/xtal  holder . $12.00 

Wavetulde  Section  12*  long  choke  to  cover  45  deg.  twist  A  2H'  radius,  00  deg. 

bend  . 

Twist  90  deo.  5*  rhoke  to  cover  w  'pre**  nipple . $6.50 

Waveguide  Sectiens  m  ft.  long  sflver  plated  with  choke  flange . $5.75 

Rotary  Joint  choke  to  choke  with  deck  mounting . $17.50 

3  cm.  mitrod  elbow  “K"  plane  unplstcd . $12.00 

90  dgeree  elbows,  “E”  or  “lU’  plane  3^4*  radlu* . $12.50 

90  degree  twist  6*  leng  .  jO.OO 

45  degree  twist . 18.00 

40KW  X  RAND  Radar,  complete  a*  described  and  IUu.*trmted  In  July  19.M 

PROC  TRE  _ _ _ 

APS-4  Under  Belly  Assembly.  1e**  tube* . $373.00 


VA"  X  »/8"  WAVEGUIDE 


Mitered  Elbow  Tf  Plane  UG51-U053. 

6'  St.  sect,  choke  to  choke . 

CG_98B/APQ  I3jr  Flex.  Bert.  1**'  5 


s*  on 


X  Band  Wave  GO.  lU*  x  O.D.  1  '16*  wall  aluminum  . 

Slue  Tuner  Attenuator  W.E.  guide.  Gold  plated . 

Bl -Directional  Coupler.  IVpe  ”N.*'  Takec.ff  25  dh.  coupling 

Bi-Directional  Coupler.  UO-52.  Takeoff  25  dh.  coupling . 

Waveguide-to-Tyge  “N”  Adaptor.  Broadband . 


$27.93 

.$24.93 

$22.30 


1.25  CM  RESEARCH  EQUIPMENT 

Shunt  Tee  . $35.00 

Waveguide  Lengths.  2*  to  6*  long,  gold  plated  with  circular  flange*  and  coupling 

nut*  . per  Inch,  fc.23 

APS.34  Rotating  Joint . $43.50 

Right  Angis  Bend  E  or  H  Plane,  specify  coniMnation  of  coupling*  dedred.  .$12.00 

45^  Bend  K  or  H  Plane,  choke  to  cover . $12.00 

Mitered  Elbow,  cover  to  cover . .  $4.00 

TR-ATR. Section.  Choke  to  cover .  .  $4.00 

Flexible  Sectien  1'  choke  to  choke .  $3.00 

”8”  Curve  Choke  to  cover . $4.30 

Adapter,  round  to  square  cover .  35.00 

Feedback  to  Parabola  Horn  with  pre*.<airlze<l  wlrulow . 327.50 

90*  Twist . $10.00 


All  aierch.  puar. 


Rated  eaneerns  send  P.  0. 


All  merchandise  subject  te  prior  sale  and  priees 

COMMCIVICATIONS  EQUIPMENT  CO. 

131  Liberty  St..  New  York.  N.  Y*.  mr.  chas.  rosen  Dept.  E-4.  Phone  Main  4-8373 


364 


April,  1952  — ELECTRONICS 


SEARCHLIGHT  SECTION 


Chuput  to  H.8.  or  Ufi«  PRI:  14. 


♦.SVCT^a, 

t.VlS.  30  MW 
0.1/.0.  0.3 'I  : 


E-2lt*C:  IntMit!  95  9R  t<Ir.  9t  tmi).  Output:  11-5  t. 
350-500  cy  1500  ToH-amprf*«.  THm.  IT'xiH^lO^- 


PT-000  6.SY/34/7S0V'T««t 
FT-#73  4.5V  SA.  7V  /7\ . . 


2^  90M 

42.M  GL097 

37.50  NIV74 
n.M  QKSO  . 
44.M  QKCl 
U.M  QK02 

1.25  Vim 

44.50  WL5M 

24.50 


120 

125  1 

lit  4 

30e  EACH... 
lOOK  120K 
40c  EACH  . . 
1  MEGOHM 


M  35.000 

»  04.000 

10  FOR  52^ 
ISOK  320K 
10  FOR  59^ 
.  .EACH  7i0 


1140V /1.2SMA.  ISV/l.T-SA.  1.SV/1.7SA 

—  5KV  Twt. . 

SJOVCrr/SOM  A.  4.5V/3A.  0.SVCT/2OA 


2.7S 

2.39 

2.49 

53.49 

4.30 

3.79 

3.99 

4.79 

5.99 

3.99 
4.79 

2.99 


700VCT/90  Ma!  SV'SA.  6V  1. 
2500V /0M A.  SOOVCT,  I35M  A 


SPECIALS 


All  aiorcli.  fMor.  Mall  ardor*  pramptly  Mlad.  All  ^leat.  F.O.B.  N.Y.C.  0«fld  M.  0.  ar  CM.  Only  tOI'^rlai  eOt*.  Mat  C  0.0.  Ratad  caaeara*  Mad  F.  0. 
Ail  RiaraliaBdiM  Miblaet  ta  prior  tala  and  prieaa  aablaet  ta  chaapa  witMat  aotlaa. 

COMMUNICATIOIVS  EQUIPMENT  CO. 

131  liberty  St..  New  York.  N.  Y.  mr.  chas.  iio«cn  Dept.  E-4.  Phene  Main  4-8373 


AUDIO  TRANSFORMERS 


POWER  TRANSFORMERS 


Comb.  TrtMforwian  11SV/S0-40  cm  iupvt 

ATSOI  HI  Ft  Rprrlai:  PRl:  »0M  ohOM  P-P.^bc:  CT-O?  TMVrT  300A  SV ^SA.  0.3V<  T  ?A  59.99 

4  It  12  50  200  ohm*  tO-IO.OOt  i'Y.^1  db  50W.$3.49  CT-ISA  SSOVCT  OtSA  0.3V/.0A. a.SV  I  RA  2.35 

ATIS2  Hi  FI  Driver  Frl:  10.000  ohms  fbr:  40.000  ohmt  CT-104  4200V/00tA  I2KV  TeM.  5VCT^9Aa2RV 

l*P  Grtdii  ro  15  KC/l  db . 51.49  TeM,  0.3V /O.0A '5400V  TeM  12.91 


POWER  RESISTORS 

I20W— WW— S%  Tol. 

1^"  Fornild.  tVi 


AT449  111  FI  IWver  (.5000  ohmtl  to  P.P.  output  grid*  <.R*t2S  90OVCT 
(4.000  ohBMi  100  10.000  CY.elO  W.  6Vt  ta  PP  ^  _ 

fm-»  .  52.99  CT-420  IStOV 

ATOM  Intermn  Input:  Kpitr  1-4-t  ohmsi  to  grtd  (1150.  t^*15A  3WV(!T 


oat*  ohm<i»  .  ..  .  . ..........UM  CT-OTl  IIOV  .200  33/.3O0.  5V,  It.  }S 

AT4II  Plata  (IP.OOO  nhnu  C.T.l  to  Una  (125  ohawi  ^  a  uk  a*S  U5* 

175  w.— 500  too  (’Y  5195  <T^-t7t  29atV  4  MA  2.5/2  t.9t  **.  - . 

ATtSt  Plate  (lO.f'OO  i>hliu  r.t.l  to  Una  T.C.  (500/  {If-Mj  SJJVJ^  -OM  -  I'S 

ll'.lM  ohm'ii  HI-FI  50  W . 50.99  I**  l  !*iS 

ATtTO  Mlke-or-liDe  ilW  «>bna>  to  arid  (150  000  oliia*  CT-99A  ItllOVCT  .010  0.S.- 1  A.  2-SV  (T^/7A.  3.29 

I'T  »  *v>o.w»  oiiig  (  jsaVCT  020  MA  5V/9A .  2,79 

AT78S  lliie-or-Ll’ne  (MM  ^nicl  to  »id  (50  MO  ohm*  rT-931  StSVCT  .030  SV/SA.  0.SV/0A  .  4.2$  TvM 

rT*  »  ^  S.»  CT-010  1290  .002  MA  1$V/2.I.A.  2.5V/  FUT 

AT*t7l  ColrerMi  (hitpui  iow  fll  Kl  r-i>  i«f  «c*vr~r  cwV«f^  ‘  t*?!  BRMII 

FRI:  10.000  Dhm^  P  P  16.000  Olim^  P-P  also  5000  3;*”  IS  A  «  a  «v  *ae  **”  DttSlA 

4OH0  obM«  mncfe  End  CT^  S30V  009  •  <W0  PCIMC 

**PM  rs  2i?ww  r?cW«  lla*pa«M  Fljt  ^.45^  SOOVCT  30  MA  0.3V  -  I.3A.  5V  3A  3.45  M  AR  93 

AT  aSi  in  w  V  I.  I?  (TI00  iniavfrr  lao  MA  63V/1.2A.  5V  3A  4,90  Sipi 

*  1  3'k**  *  li  M  <^•-931  SaSVtT  00  MA  SV/lA.0.3Vfct  4.00  SSu 

ATVA|■'Ml*!^Ti  rtmXi^.^^  L^  ” '**  *'•  IIS 

At'm*:  iln.  ..■;««  ohm,,  to  «Wdcr5K0»ui..:::;*.'»i-  Tr— mV  WAR  w  O-M* 

AT.44i:  Un.  |(UHI  ohm,)  to  V.C.  l«  ohm.)  IT  d  b  ».|V/1  SA  DA  lA 

AT  Xi.  Miwi'i' .l:  ««  ft-ist  4V/i0a.  i.sv/i.tsa  2.9i  "*  ** 

AT  031 .  Mlke-of  Line  (100  obnsi  To  Rtaple  or  P-1*  p^.ioi  av  '  5iA  ^ 

(Irlilk  (50K  (ihai*>  . 59*  PT'024  S25V/2IA  2s77SV/0SA  17  99  _ 

*^^***2r  2i20V/2.SA.  10?/1A.‘7.2V/7A.  0.4V/iaA.  FC^M 

50  MkC  P  M.  1  db . 49:  0  *V/2A  .  17.49  eaim^K 

FT-40S  0.3VCT/IA.  SVCT/IA.  SVCrr  iA  9.49  *'*•"** 

FT-SS-2  7  2V  2I.5A.  0.SV  0.O5A.  5V  0A.  5V  SA  O.M 

iPMHVi«aW«  VACUUM  MWWW  FT-900  laV  *•  4.5A  or  12V  #  4.5A  3.79  new 

M  ^  FT-SOA  OS/ISA.  2t2.SV/7A  ...  4.19 

HAShAb&M  tubes  BAImAZbS  ft- at?  2.SV/2SA.  7V/7A  TAP  2.5V /2.SA  lORV 

Ola  .aa  sthf?  14.09  i  T23A  0.71  TEST  .  19.99 

lea .  :S  i2?R7  :  721A/R :::  iiS  k  ^  21!f 


*  Tappad  to  0l«a  10  ap«al  ■aatiasia  isMti  9  taba. 

DYNAMOTORS 

Ipput  OwtpMt  Radi 

Typa  VaMa  Ampa  Valla  Ampa  Sat 
M  M  U»  210  .000  RC  M 


14.S  .9 

INVERTERS 


17.90  _ _ Ftala  Traiufatmafi^  ItSV'fO  Of  epa  Niput.  ^  FC-2t0*H  :  Fame  aa  alv>»e  exrept  uxe:  16H*i6*iro* 

«  ic  iiatn  ivatiwf  aacfi  I8a.sa 

44  PT  OIO  1200-0-1200  200  M  A  90.99  aa  in«.»  •  iniim.V  ' i»A‘ i  w 

i-H  7*3  “6  I49F.  input;  14  tdr  MA.  Output:  16  v  R  15«  »a 

*•”  FT-100  n20V(rr/T70MA.5MVCT  '02MA.  2Slb«.  M.M  400  ry.  and  115  ▼  R  400  ey-500  *0  1  phase. .  .  .579.06 


n  ta  PT-I70  Aa«o  1S0/140/1S7/12O— .71A .  1.29 

llao  PT-llA  2i9n0V'SMA  .  .79 

n  PT.970  I20VCT/I0MA . 79 

PT-440  li$V/3.5A .  1.19 

PT-699  2I30OVCT  M  SOM  A  ..  1.99 

iS  TRA.N.9TAT.  TYPE  THiSBGt  IN  ISO  or  200V.  Max. 
1C  Oirr :O-20OV.4SA.  11.7KVA  0OCy.  1  Ph^e 

4*75  —  Ft  Coad.  Write  further  ^teiW. 

4*41  Spaalal  FMamont  TrawatarnMra 

ca  Haiti  Fii.  OwtpiH  FHaa 

STF-OSA  11S/290  2  *  5V/7.5r  I!  x  7*  ■  5*  D  .  4.20 


SELENIUM 

RECTIFIERS 

UF  TO  U  VAC  IN-  - 


IE>12 

SCR  522  TEST  SET-UF 
CONTAINS  SIG.  GEN.  1-H,  F.S.  METER  l-SS, 
RCVR.-XMTR  SCR  522,  ALSO,  CONTROL 
SOXES,  CARLES,  ALL  CRYSTALS,  DYNA- 
MOTOR,  TOOLSET,  INSTRUCTION 


-  STF^  220  30-2S-20V/1  MA  .  .06  ;,*i^ ta  »a  war  iai 

.„lsTr.i70  TJO/.40  J.ISV2".  T5V/I$A.  gf^lVDCoJr? 

***^UtF-IIA  226  lx  40V%5/2  ■  X  ■  5V/0A.  *J  ”*2 

12  0/1 A  2  96  *A..  .  a.OT 

STF.6SI  230  2  X  SV/27A  l  x  5V/9A!  .  ■  -•‘S 

STF-O0R  230  2.5/05  A . l.M  M*2 

JtTF-STO  226/440V  1  x  2.SV/5A.  2.SV/1SA .  9.99  if-H 

STF-OOS  320/440V  2.5V /0O  ACT . 19.99  . .  !!•** 

STF^ias  220/440V  SVfT/SeA.  3000  V  TEST  .  17.96  JiS  J2  li  wm  a7^ 

8TF-0I9  II3/220V  2,5V /500A .  19.99  17  ^ 855 

115  V — 400  CY  XFMRS  *!l 


09  66  ATF-IIA  220  lx  tOV/.OS 

ac*S  12.0/1  A  .  . 

iTc  STF-aSI  230  2  X  SV/27A  2 

^X  STF-O0R  230  2.S/0.SA 

STF-S76  226/440V  S  x  1.5V /9A.: 
STF-OOS  320/440V  2.5V /0O  ACT 


PRECISION 

RESISTORS 

OMIWS  OMRN6 


MANUAL.  ETC.  BRAND  NEW, $1  OAR  961442  ISV/0A  . 

COMPLETE  .  ■  961099-961  2.77V  •  4.25A 

I  961696  161  000V /75MA.  100V/.(»tA 

UX9099C  0OOVCT^O07A.  5V/SA 


SA-4A/AFA-1-MOTOII  DRIVEN  ANT  HWITCH—  06.7474319  0  SV/1.7A.  0.SV  .00A.  6.3VCT/2I  A 

new . 514.99  KS  6994  27V /4.3A.  0.3V /2.0A.  I.1SV/.02A  _ 

BC  S06  ANTENNA  TI:N1NG  VMT.  NEW . $6.95  S2C966  520VCT/5OMA.  0.SVCT/1A.  SVCT/  jav-aov  . 

R9/.APN-4.  New.  With  Tubra . 575.60  2A  .  1,79 

106 'APN-4.  Neu.  With  Tubes  and  rryxtal.  .  $75.00  37332  4mVCT/3SMA.  0.4V/2.5A.  0.4V/ ISA  IM 

A-01  Phantom  .Vntennao .  $6.50  040431  IIS0-O-1150V .  2.71 

1  Meter  Choke.  1000  MA.  10-144 . 4  51.00  80G1M  0VCT.  .00000  KVA  1.75 

8uper>malc  CrysUl  Head.  MM.  23  rxe  HM.  527.43  162411-A  0.SV/4.IA.  0.SVCT/0.$A.  l.SV/S.S*  I2r-i\ 

Underwater  Microphone.  Model  JH.  Z=50ui _  524.50  2.SV/3.5A . 

llynamlr  Hike  A  Head.wt  Combo.  IMO.  New  .  $3.75  KS  9445  S02VCT/niMA.  0.3V/S1  A.  SV/2il 

H8-S0  Inaeru,  M  800 . 53.50  par  M  KS  9661  0.4V/7.5A.  0.4V/S.aA.  0.tV/2.SA.. 

Motor*.  3  IIPM— 115V.  00  Cy .  SI. 65  AW-  CT 

AN/ARC-4  VHP  Trans-Rerr . 575.00  76GI6C1  0OOVCT/I0MA . 


700  AY.  BY.  DY.  EY.  FY.  OY 


CMbaa  Pile  Rea,.  18r-.5V  s.-^SKOl.^ . 

ART-iS  Dritar  Traa*.  0V6  to  P  I*  Kir* _ 

DM  34  Oynaaiator.  14V  In.  Unv,  ko  MA  01 
iaat.  Relay:  3.5MA.  18K  ohmx.  IPHT.  lA. 
Kllaaa  Breaker:  Tberroal.  S5.\ . 


St.OO  80G196  0VCT.  .00000  KVA 

527.43  S62433-A  0.SV/4.1A.  0.SVCT/0.$A.  2.5V/S.SA. 

524.50  2.$V/3.5A . 

$3.75  KS  9445  SOlVCT/lllMA.  0.3V/S1  A.  SV/2A. 

par  M  KS  96SI  0.4V /7.5A.  0.4V /S.BA.  0.4V ./2.SA . 

SI. 65  ALLOT 

575  00  760I6G1  0OOVCT/30MA . 

$37.56  NI-74741U  llOOV/OT  A . 

542  25  »5-e-4S  2000V/.eoSA.  465V/.6A.  4tV/ltA. 

^'29  0.SV/23.5A.  6.3V/1.0A.  5V/0A. 

2X2.5V/1.75A . 

SI  20  TRANSTATi  in  IISV.  400  CY. 

•  "  OIT:  7S-120V.  0.0  Ampa  . 

SI  M  FILTER  CHOKES 

•09  Stack  Daacriptlaai 

.09  CH-2Si  SWING.  2.5-2tH/ 4-.0SA  lOKV  Teat 

|I•I9  CH-0-19  SWING.  .OO0II/SA-.OSSH/.SA  .032  oba 

<  $2.79  i>«:b.  ikv  test . 


rjj  16V-5A  3:7$  UNIVERSAL  POWER 

I2V-SA  TRANSFORMER 

•*S  **COItOENSCRS  PH:  Vibrator  Input  40  6/11/ 

J-2  Cw.  wvw;  24  110  VIH'.  AC  inimt:  110/ 

**"  SSi  15  51.35  ‘*•^0  V.  'r'  60  CY. 

,tt  2000  0  1.05  He-  W-O-ISO  V  --  40  M  A 

rS  soo  200  2.06  I.IV  — I  SA.  ei  49 

•**•  2S0  ISO  1.45  E .  ^ 

„„  TYPEWRITER  WELL 

Heavy  Duty  Htandard  Panel.  \tr  x  lOH'W  x  H*.  touch 
12.95  ueel  Mipportinc  metal  desk  well  lO*  x  15*  <^(1?  x  4H* 
deep.  Ideal  for  that 
^1,,  »'orapa<*t  Hg. 

Vl*iJ  Spare  xaHne  panel 

»7.»a  1^  n,  ^p. 

.  ^  ^RT  port  extra  euutpnieni. 

a*M  I  ^  Attrartive  gray  flrilsh. 

iS  »4” 


aCCTKONICS  — 4prif,  >952 


EQUIPMENT  Ca 


SEARCHLIGHT  SECTION 


A  LlAdlNG  SUPPLIER  Of  ELECTRONIC  S  AIRCRAFT  EQUIPMENT 


A  C  MOTORS 


INVERTERS 


TELECHRON  SYNCHRONOUS  MOTOR,  Type 
■1,  110  V.,  «0  Cy„  4  W„  2  ROM. 

PRICE  SS.Oe  EA. 
TELECHRON  SYNCHRONOUS  MOTOR  Type 
■C,  110  V„  40  Cy.,  4  W„  M  RPM. 

PRICE  $4.00  EA. 
EASTERN  AIR  DEVICES,  Typ«  J13,  Synchro- 
nom,  IIS  V..  400  Cy,  Sp,  0000  RPM. 

PRICE  $15.00  EA. 

HAYDON  TIMING  MOTORS 
no  V.,  60  CY. 

Typo  1400,  2.2  W,  4/5  RPM.  PRICE  $3.00  EA. 
TPE  1400,  2.2  W,  1/240  RPM. 

PRICE  $3.00  EA. 
TYPE  1400,  2J  W,  1  RPM.  PRICE  $3.00  EA. 
TYPE  1400,  2J  W,  1-1/5  RPM. 

PRICE  $3.00  EA. 
TYPE  1400,  S.S  W,  1  RPM.,  WHh  chHt  onit 
ootowotlc  onoooint  an4  otsonoaohn  ihaft. 

PRICE  $3.75  EA. 

TYPE  1400,  2.2  W,  1/40  RPM. 

PRICE  $3.00  EA. 


SERVO  MOTORS 

CK1,  PIONEER,  2  4  400  Cy.  PRICE  $10.00  EA. 
CK2,  PIONEER,  2  p,  400  Cy.  PRICE  $14.00  EA. 
CK2,  PIONEER,  2  p,  400  Cy,  wHh  40:1  rapvc- 
Nm  o«w.  trice  $15.50  EA. 

10047-2-A.  PIONEER,  2  p,  400  Cy,  wHh  40:1 
rcPncNon  OMr  PRICE  $10.00  EA. 

MINNEAPOLIS  HONEYWELL  Type  0,  Pmt  Nn. 
6303AY,  115  V,  400  Cy,  2  p,  bnlR-ln  m- 
Pnetinn  o*nr,  $0  Ihi.  In  tnrpiM. 

PRICE  $10.00  EA. 
MINNEAPOLIS  HONEYTVELL  AmpHflnr  Typn 
6403,  IIS  V.,  400  Cy,  Utnd  with  ahnvc 
nintnr.  PRICE  $10.00  EA.  WITH  TUOES 


REMOTE  INDICATING 
COMPASSES 
26  V.,  400  CY. 

PIONEER  TYPE  ANS730-2  InPIcntnr  nn4< 
ANS7S0-3  TtnntnilWcf. 

PRICE  $40.00  PER  $ET< 
KOLUMAN  TPE  400K-03  InPIcntnr  nnp  PTO-I 
01  TmnHnIttnr.  PRICE  $15.00  PER  SET< 


WINCHAR6ER  CORP.  PU-14/AP.  MOTM. 
Inpnt  24  V.  D.C,  40  Am^.  O^nt  IIS 
V,  400  Cy,  1  p.  4.5  Amp*. 

PRICE  $100.00  EA. 

HOLTZER  CAOOT  TYPE  140F,  Inpnt  24  V.  D.C. 
nt  34  Amps.,  Ontpnt  24  V.  nt  250  V.A,  400 
Cy,  nnP  IIS  V,  400  Cy,  nt  500  V.A,  1  p, 
PRICE  $7S.04  E^ 

PIONEER  TYPE  12117.  Inpnt  12  V.  D.C,  Ont¬ 
pnt  24  V,  400  Cy.  nt  4  V.A. 

PRICE  $30.00  EA. 

PIONEER  TYPE  12117.  Inpnt  24  V.  D.C,  Ont- 
pnt  24  V,  400  Cy.  nt  4  VJk. 

PRICE  $30.00  EA. 

PIONEER  TYPE  12114-2-A.  Inpnt  24  V.  D.C, 
nt  S  Ampi.  Ontpnt  115  V.,  400  Cy.,  1  P 
ot  45  wntti.  PRICE  $100.00  EA. 

GENERAL  ELECTRIC  TYPE  5D21NJ3A.  Inpnt 
24  V.  D.C.  nt  35  Anipt.  Ontpnt  11SV.,  ^ 
Cy,  405  VJL,  I  p.  PRICE  $35.00  EA. 

LELAND  PE  210.  Inpnt  24  V.  D.C.  nt  00  Ainpt. 
Ontpnt  115  V,  400  Cy,  1  p  nt  1.5  K.V.A. 

PRICE  $47.50  EA. 


PIONEER  AUTOSYNS 

>TYPE  AYI,  24  V,  400  Cy.  PRICE  $0.50  EA. 
!  TYPE  AYS.  24  V,  400  Cy.  PRICE  $0 JO  EA. 
tTYPE  AY14G,  24  V,  400  Cy.  PRICE  $15.00  EA. 
(type  ay  14D,  24  V,  400  Cy.  PRICE  $15.00  EA. 
I  TYPE  AYS4D,  24  V,  400  Cy.  PRICE  $10.00  EA. 
PTYPi  AY1310  Procblofi  Awtotyn. 

I  PRICE  $3S.OO  EA, 


PIONEER  AUTOSYN  POSITION 
INDICATORS  &  TRANSMITTERS 

TYPE  5007-17.  DM  pmPnntnP  0  tn  340*,  24 
V,  400  Cy.  PRICE  $30.00  EA. 

TYPE  4007-30.  DnM  DM  orMnntnp  0  to  340', 
24  V,  400  Cy.  PRICE  $50.00  EA. 

TYPE  4S50-2-A  Tmmmlttor,  24  V.,  400  Cy., 
2:1  poor  mtlo.  PRICE  $20.00  EA. 


D  C  MOTORS 

DELCO  MOTOR.  TYPE  5040750,  27  V.,  D.C., 
140  R.PJ4,  with  imho.  Prtao  $22J0  EA. 

JAE6ER  WATCH  CO.  TYPE  44K-2  Contactor 
Motor,  3  to  4.5  V.  Mnhoo  ono  contact  per 
Mconp.  PRICE  $3.50  EA. 

GENERAL  ELECTRIC  TYPE  50A10AJ37,  27  V, 
0.5  nnipt.,  0  oc.  In  torqno,  250  RPM. 

PRICE  $10.00  EA. 

OAROER-COLMAN  CONTROL  MOTOR,  Typo 
AYLC  5001,  27  V,  0.7  Amp*,  1  RPM.  Con- 
talm  2  n4.  limit  cwitchm.  500  In.  Ibt. 
torono.  PRICE  $0.50  EA. 

WHITE  RODGERS  ELECTRIC  CO,  Typo  4*05 
No.  3,  12  V,  1.3  Ampt.,  1)4  RPM,  tornno 
75  In.  Iht.  PRKE  $10.50  EA. 


ENGINE  HOUR  METER 


PRICE  $15.50  EA.j 


VOLTAGE  REGULATORS 

(LELAND  EUCTRIC  CO.  TYPE  0,  Carhon  Pile 
C  typo,  limt  21  to  30  V.  D.C.  RopnlntoO 
t  ontpnt  1U5  at  5  Ampt.  PRICE  $4.50  EA. 

[western  EUCTRIC  TRANSTAT  VOLTAGE 
I  REGULATOR  Spoc.  No.  V-122S55,  Load 
[  K.V.A.  0.5.  Inpnt  115  V.,  400  Cy.  Ontpnt 
[  a^nttahlo  from  02  to  115  V 
I  PRICE  $10.50  EA. 


RATE  OR  TACHOMETER 
GENERATORS 

ELECTRIC  INDICATOR  CO.  TYPE  040  Rotation 
InOkator,  110  V,  40  Cy,  1  «. 

PRICE  $14.00  EA. 

GENERAL  ELECTRIC  TACHOMETER  GENERA¬ 
TOR  TYPE  AN5S31-1.  Varlablo  froanoncy, 
3  4  ontpnt.  PRICE  $25.00  EA. 

GENERAL  ELECTRIC  TACHOMETER  GENERA¬ 
TOR  TYPE  AN5531-2.  Varlablo  froanoncy, 
3  4  ontpnt.  PRICE  $30.00  EA. 


SYNCHROS 

IF  SPECIAL  REPEATER,  115  V,  400  Cy. 

PRICE  $20.00  EA. 

2JIF3  GENERATOR,  115  V,  400  Cy. 

PRICE  $10.00  EA. 
2J1G1  CONTROL  TRANSFORMER,  57.5/57.5 
V,  400  Cy  PRICE  $10.00  EA. 

2JIF1  GENERATOR,  115  V,  400  Cy. 

PRICE  $10.00  EA. 
2J1H1  DIFFERENTIAL  GENERATOR  57.5/57.5 
V,  400  Cy.  PRICE  $10.00  EA.  $ 

55DG  DIFFERENTIAL  GENERATOR,  M/FO  V, 
400  Cy.  PRICE  $20.00  EA. 

5G  GENERATOR,  115  V,  40  Cy. 

PRICE  $50.00  EA. 


D  C  ALNICO  FIELD  MOTORS 

DIEHL  TYPE  5.5.  FD4-23,  27  V.,  10,000  RPM. 

PRICE  $10.00  EA. 

DELCO  TYPE  5049370,  27  V.,  10,000  RPM.  ^ 
PRICE  $15.00  EA.  > 

DELCO  TYPE  5072400,  27  V.,  10,000  RPM. 

PRICE  $15.00  EA. 

BLOWER  ASSEMBLIES 

JOHN  OSTER  TYPE  MX21S/APG,  20  V.  D.C., 
7,000  RPM,  l/lOO  H.P.  PRICE  $10.00 

WESTIN6HOU5E  TYPE  FL,  115  V,  400  Cy, 
4,700  RPM,  Airflow  17  C.F.M. 

PRICE  $10.00  EA. 
DELCO  TYPE  5040571  Motor  anO  Olowor  Ao- 
tomMy,  P.M.  Motor,  27  V,  lOJMO  RPM. 

PRICE  $15.00  EA. 

GENERAL  ELECTRIC 
D  C  SELSYNS 

0TJ9-PAR,  TRANSMITTER,  24  V. 

PRXE  $4.50  EA. 
SDJII-PCY,  INDICATOR,  24  V.  Dial  marhoO 
-10*  to  -f4$*.  PRICE  $4.00  EA. 

SDJII-PCY,  INDICATOR,  24  V.  DM  marhoO 
0  to  340*.  PRICE  $7  JO  EA. 

RECTIFIER  POWER  SUPPLY 

Hammott  Electric  Mfa.  Co,  MoM  SPS-130, 
Inant  VoHaoo  AC  200  or  230,  40  cycM,  3 
phaco,  21  nmpi.  Ontant  20  Vaita,  130  ampt, 

•  .  37**  hMh,  OOVi*"  wl4o,  Ol** 

I  DC  Volt  motor,  DC  amp 


MISCELLANEOUS 

PIONEER  MAGNETIC  AMPLIFIER  ASSEMOLY 
Satnrablo  reactor  typo  ontpnt  transformer. 
DetipnaO  to  snpply  1  of  400  cycle  motor 
inch  as  the  Pioneor  CK-S  or  CK-2  from  the 
Plata  of  a  4SN7  tnbo.  PRICE  $15.00  aa. 
SPERRY  AS  CONTROL  UNIT,  Part  No.  444034. 

PRICE  $7.50  EA. 
SPERRY  AS  AZIMUTH  FOLLOW-UP  AMPLI¬ 
FIER,  Port  No.  454030,  with  tnbos. 

PRICE  $5.50  EA. 
SPERRY  AS  DIRECTIONAL  GYRO.  Port  No. 
454029,  115  V,  400  Cy,  3  p. 

PRICE  535.00  EA. 
PIONEER  TYPE  12000-1  GYRO  SERVO  UNIT. 

115  V,  400  Cy,  3  p.  PRICE  530  00  EA. 
ALLEN  CALCULATOR  TYPE  Cl  TURN  4  OANR 
INDICATOR.  Port  No.  21500,  34  V.  D  C. 

PRICE  515.00  EA. 
TYPE  Cl  AUTO-PILOT  FORMATION  STICK, 
Port  No.  61000A3.  PRICE  $15.00  EA. 

PIONEER  GYRO  FLUX  GATE  AMPLIFIER  Typo 
12074-1-A.  115  V,  400  Cy. 

PRICI  $40.00  UL 


\T  NECK  ROAD.  GREAT  NECK.  N.  Y 
Telephone  GReat  Neck  4-ri47 


Write  for  Catalog  NE100  «•  »•  u— ..-1140  ^MmjMJajta^MjMi-. 
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ahoctiai  15A  IM  V,  A.C 
TIatr — lAdttiulal  TImct  < 
rooUnuouf  119  V.  A.  C. 


Ty»« 

S>141W 

4>141W 

6-141 

6-141HW 


Typ* 

2- 140Y 

3- 140HW 
6-140 
10-140W 
10-140 
6-141 KW 


Typ» 

5- 143 
a-150 

6- 160 
1-141HW 


S«ii4  Ut  Y««r  Nemo 

F»r  FREE  Mailiny 


AN  CONNECTORS 
INMEDIATE  SERVICE 
PNONe  WIRE!  WRITE!  YOOR  NEEDS 


Arch  St.  Cor.  Cro«k«y  Fliilo.  3,  Pa.  Tofaphona  RlHmnhovtm  6-4927 


TYPl  "J"  POTENTIOMETERS 
too  BMfi  I.OOS  t/1«  lOK  »/«  aOOK  &/• 

IM  (.MW  1/48^.  I5K  1/4  MOK  8.8.* 

MO  SA  *.000  1/4  ISK  8A*  2MK  */S 

400  88.*  1.000  8.8.«  25K  8.8.*  UOK  8.8.* 

aoe  1/1  1.M0  8.8.  70K  8.8.  UOK  88.* 

1.000  a/8  r  8.000  8/8  OOK  8.8.  IMet  88. 

4.000  8/8  lOOK  7/18 

5.000  8/4*  lOOK  8.8.* 

•SPLIT  LOCKING  BUSHING  SI -50  EACH 
JONES  RARRIER  STRIPS 


PULSE  TRANSFORMERS 

ITAH— *1*1  M74  IWtW  9S40 

WEMTEBN  tXnTRIC— D1M173  I>I«13I4 

K8MW.  K8V345.  K8S54S.  K80W0.  K8M41.  K813141 


RELIANCE 


MERCHANDIZING  CO. 


HarRwar#  A88ertmant 
Scr8w8,  NhH,  Wa8li*n,  Luas, 
Etc.  Maatly  liata  3  Lba.  SI 


^eiCcutce 

BB 


NEW  COAXIAL  CAILn 


PrlM  Mr 

1666  fx. 

RO  «/U* .  9I46.M 

Roe. .  m.m 

HOT* .  M.P6 

RO|* .  IM.m 

ROW* .  Am 

ROWA/u .  in.m 

RO  10 .  346.66 

RO  11* .  136.66 

RO  16 .  346.66 

RO  16« .  316.66 

RO  17  .  666.66 

RO  18  .  666.66 

RO  If .  1366.66 


SI46.66  RO  72A/V .... 

166.66  RO  64 . 

16.66  R0  36 . 

a. 66  RO  36* . 

.66  ROM . 

376.66  RG  66 . 

346.66  RQ41* . 

136.66  R0  64A/U _ 

346.66  R0  66* . 

316.66  R0  67* . 

666.66  RO  56* . 

666.66  R0  68A/I;*... 
1366.66  RO  56* . 


PRICISION 

.18  1*  18  75 

.884  18.8  n  . 
.444  18  *7.1 

.108  *8  128 

.u7  a  in 

^  iS' 

i:Sl  S.i  ^ 

1.04  80  240 

l.U  81  100 

5.10  *8  m 

iS:S  8  *  SS.) 
11.1 

PMCniON 

.1  1.88  15 

.11  1.88  18 


Clin*  Sat  RCA — 
anta  m  Ft.  CaM 

Far  Fair 


UNIVERSAL  JOINTS 
ALUMINUM 

t/ir  MM  X  H  o.a. 

I-M'  Mat- 50^ 

IL*  MM  X  It  0.0. 

l.U*  Mat- 75^ 


NEEDLE  BEARINGS 

TORRIWOTOW  BIOX  H*  will.  S*  IS'lt* 

Broad  Naw  Matart— Gaoraataad 

8-18  tax.  D.C.  IM*. .  .3.88  8-88  Aam.  D.C.  IH'.-I 

8-1  xia.  D.C.  IH*  Dalur. .  .Beal.  Rrad.  8-4  KT. . .  .1 

SELENIUM  RECTIFIERS 


DIFFERENTIAL  atOiORA. 

S3.*taa.(9p 

S%*  dU.  s  8«*  kMf 

UMd  bMwMo  two  CTtf4rs  u  o  doawmr.  Cm  to 
oowTwud  to  9466  RPli  Motor  la  14  ariimtoa  Gob- 

fOrBoa  Btoot  mppUod.  fCoarortod) . f4J6 

Moantlof  Braotofe  ~  Ttatolho  tar  nlai^  aad  dtf- 
taMtlate  «hOBnk  abofo . to#  fiir 


2J161  SELSYNS 

400  CYCLE  ORAND  NEW 


FOSTA6E  STAMF  MICAS 

f  mil  nsiaf  IDRkf  BkBlf  »E»f  t  fwmf  ntd 

7  23  47  33  160  AOO  800  00162. 

7.6  34  51  m  A  510  830  .008 

25  56  100  340  560  -001  0027 

8.2  26  60  no  350  580  .0011  .008 

10  30  63  130  350  600  0013  .0033 

15  33  68  135  370  630  0013  0085 

18  39  70  150  390  650  .00136  0036 

30  40  75  160  400  680  .0015  004 

33  a  80  175  470  750  .0016  -0044 
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SEARCHLIGHT  SECTION 


HMGH  FREQUENCY  SETS  FROM 

AMERICA’S  LARGEST  ELECTRICAL  CONVERSION  HOUSE 


800  CYCLE  M  G  SETS 

ONAN  800  CYCLE  MG  UNIT.  Eiuplorlnf  5  H  P. 
Motor  opnutlre  st  28ti  440  Volts.  36.  60  Cy.  V  twhod  to 
self-exc.  crtirrator  with  output  of  T.S  KVA.  115  Volts, 
vinfle  ph.  MH)  and  tm^ondary  output  of  500  Watt^ 

26.5  vf)C  17.5  amprr^  I'KirE . fZtO.M 

ECLIPSE  800  CYCLE  GENERATORS.  Flaik<«  mount- 
Intf  with  spline  shaft.  Output  la  115  VAC.  10.4  Amp. 
90%  P.F.  ^  Cyclic.  1200  V.A.  with  iwtKmdardy  output 

of  26.5  VIK,  60  Ainperea.  Self  eielted.  I*rlr« - 839.00 

BENDIX. ECLIPSE  800  CYCLE  AERO  UNIT.  Input: 
24  26  VIK.  75  amp*,  thitput:  115  V.  10.5  Amp.  800 
I'.P.S.  Complete  filter  system  mounted  tberaoiL 

Price  . 122.50 

INVERTER  UNIT  PE200A.  Input:  r.S  VBC.  28  amp. 
Output:  60  Volts.  siiiKle  600  CPS.  500  VA. 

PrlcT . SIO.OO 

H.F.  MOTOR  GENERATOR.  6.E.  Model  SLVI20A4. 
Motor;  115  VDC  direct  connected  to  Itcnerator  M'S2 
VHC.  76  amp«..  and  to  alternator  120  VAC.  720  cycles, 

1  ph.  KW  2U . PRICE.  1245.00 

BENOIX  POWER  MG  SET.  Coiulnts  of  G.B.  2  HP. 
Rep-lnd.  Motor.  115  volts,  single  phase.  60  rye.  direetly 
connected  to  Bendix  alternator  with  output  of  ISO  rolls. 
700  eye..  600  watt!*  ami  DC  output  of  14.5  rolts^DC. 

22  amp.  Brand  new.  IMee . 1221.00 

ESCO  DUAL  FREQUENCY  UNITS.  Motor  operates 

at  120  VIM'.  10  amperes.  DeUrers  70  Volts  at  120  C^les 

or  200  Volts  at  720  CkIcs.  ITice . $05.00 

CONTINENTAL  OC/AC  SET.  Motor:  1.5  HP.  160 
VDt'.  3440  KPM.  Output;  120  VAC.  6  6  ampa..  8  KW. 
MOO  eye.,  1  ph.,  also  output  of  14  VIM\  4  amps..  Model 
('021637.  t'urapart  2  hear,  units.  Completely  reKillt- 
IMce . 109.00 


400  CYCLE 

HIGH  FREQUENCY  MG  UNITS 


We  haw  liTfD  fortunate  In  acquiring  a  quantity  of 
KATO  400  Cycle  Alternator!  that  we  hare  made  up 
into  nuMor  K«'nerator  sets  and  are  thu<i  enabled  to 
offer  tliese  at  a  very  attractive  price.  These  sets  con¬ 
sist  of  a  7.5  1(1*.  Mtrtor  oiieratlre  at  220  440  Volts. 
3  l*lia-«e.  60  <'>rles,  1750  K.P.M.  which  are  coupled 
dim-tty  to  a  self-rxclted  attematM'  with  output  of 
50  KV.\.  12U  20N  Volts.  4<Ni  ('P8.  5  ITiase.  These 
motor  generator  .sets  are  BRAND  NEW  and  com¬ 
plete  with  ouinpco.sator  for  motor  starting  and  field 
rheostat  for  voltage  output  control.  Voltage  regu¬ 
lator  can  he  supplied  at  $100.00,  additional  to  price 
as  quoted.  We  will  he  pleased  to  suimly  complete 
specifications  relative  to  frequeot-y  and  voltage  varl- 
ati««i  and  harmonic  content. 

MPKCULLV  PUICEir*  . . 87450 


ONAN  400  CYCLE  MG  SET.  Motor;  5  HP.  220/S/60i 
Generator:  2  KW,  115  volu.  single  phase.  400  Cl*8.  self 
excited  with  secondary  output  of  26  volts  DC,  watts. 
V-belt  drive.  Price . 8itt-00 


L0UI8-ALLIS  3  UNIT  MG  SET.  Consist*  of  5  HP 
motor  operative  at  220  440':{-00  directly  coupled  to  al¬ 
ternator  with  output  of  115  volts.  1  400  eye.  and 

with  exciter  unit  all  mounted  on  steel  ba.se. 

Price . $565.00 


50  KVA  MG  SETS.  Mfg.  by  tiE  t'onslst  <4  Motor:  75 
HP.  220/440  direct  connected  to  Alternator  with 
output  of  50  KV.L:  115  Volts,  single  ph.  400  ('PM.  coin 
plete  with  auxillarr  exciter  MG  set.  field  rheostat  and 
starting  compensator  . PRICE.  $6759.S0 


LOUIS  ALLIS  FREQUENCY  CHANGER  SETS.  Pri;  2.5 
H  P..  220  440-3  00;  Sec.  15/lo.H  K.W  :(300  2200  RPM. 
:'.m  220  Volt!  3.5  .15  Amps.  2  ph.  500/360  C  P.S 

Price . $1058.00 

Prl.  10  H  P.  220  440  ",.60;  ««• :  7.5  K.W  440  220  V. 
17/6  Amp.  301KI/1200  HPM.  360/160  Cycles.  2  ph 

Price  . $758.00 

We  can  supply  tlieee  units  for  400  cycle  output  and  with 
transfiuyner-*  to  supply  3  phase,  wye  output.  Write  for 
further  information. 

BRITISH  ALTERNATORS.  1.5  KVA..  230  VolU.  1<6. 
400  (  PS  sep  exc.  ITk'e . $115.80 


WINCHARGER  PI  7  AP:  Input:  26  VDT.  160  Amps 
Output:  115  VAC.  single  ph.  2.’.iMl  V.A.  4W  C.P.8.  Fre¬ 
quency  and  voltage  regulathm  built-in.  Price. . .  $87.88 


ONAN  400  CYCLE  MG  SET.  $lntor:  230V.  3^.  60  cy 
V  belted  to  self-exrlte«l  alternator  with  output  of  4 
KVA,  115  Volts,  single  ph.  400  CPS.  Mounted  on  haae 
with  voltage  regulator  connected.  Components  all  brand 
oew . PRICK.  8712.88 


PEI  18  Unlti:  Otierate  at  26  VfM*.  100  .!mp.  Output:  115 
VAC,  1^.  400  CP8.  1500  VA.  with  filter  system  huIR- 
in . PRK'E.  829.58 


THREE  PHASE  400  CYCLE  SETS.  Consist  of  motor 
operative  at  22o  440  3-60  V  belted  to  self  excited  alter¬ 
nator  made  by  Holtser-Cabot  vrtth  output  of  500  VA.  IIS 
VAC.  3^,  400  cycles . PRICE.  8295.00 


500  CYCLE  M-G  SETS 


GE  MG  UNITS.  Motor:  110  Volts,  D.C.  31.5  Amperes, 
in  a  single  compact  unit  with  output  of  120  Volts.  20  6 
Amp.  single  ph.  5tN)  cycles.  Like  New.  Price . W.OO 

BRITISH  OC/AC  MG  SETS.  Input:  230  VDT  Output: 
160  VAC.  1^.  500  (>c.  5  KVA . PRK'E.  8285.00 

CROCKER. WHEELER  500  CYCLE  MG  SET.  Compact 

2  liearlng  Cnlt.  Operative  at  120  VIM\  7.3  amps. 
Output :  250  Volts.  5  amp.  500  cycles.  Itetnillt 

Price  . 8M.S8 

HOLTZER-CABOT  MG  UNIT.  Motor:  120  VDC,  5 
ariip..  2.V)0  RPM  Output:  75  V.U'.  9  amp,  500  . 

675  VA.  1  ph.  ITice . $49.80 

BRITISH  MADE  500  CYCLE  MG  SETS.  Motor:  230 
Vohs,  3  PH  .50  ('yclee.  .\ltemator:  5  K.W  160  Volts. 
27.6  .Xmp.  500  ('yrles.  Excitation— 110  VDC.  When 
used  at  60  Cycle  current.  Output  Is  600  cycles,  220 
Volt*.  I*Tlre  . 8353.00 


BOGUE  THREE  PHASE  MG  SETS.  Consist  of  Motor 
Operative  at  230/440-3-60,  Self  exc.  alternator  with  out¬ 
put  of  120'206V.  3^.  400  cyp.  5  KVA.  Brand 

New  . .'...PRICE.  SISrO.OO 

With  Voltage  Regulator . PRICE,  8I858.0S 


WE  CAN  SUPPLY  MOTOR-GENERATOR 
SETS  TO  ANY  FREQUENCY  SPECIFI¬ 
CATIONS  AND  FOR  ANY  APPLICATION 

CONSULT  OUR  ENGINEERING 
DEPARTMENT 


KATO  400  C^ycle  3«9.  ('onststs  of  Synchronous  motor.  V 
Belte«i  to  self  excited  .Alternator  with  output  of  120  '206 
V.  40(»  eye.  40  KVA.  W’/motor  compensator. 


CROCKER-WHEELER  !00  CYCLE  SET.  Operate  at 
110  \nlts.  D.C.  29.6  Ampa.  Output:  120  Vottg. 

ph..  500  cycles  2.5  KW.  I*ripe . *145.9^ 

GE  DUAL  DUTPUT  MG  SETS.  Consist  of  Motor 
rated  3  H  P.  220  440  V.  .Vfr.  60  Cy.  directly  coupled  to 
2  generators.  Ouptut  .5  K.W.  220  Volts.  2.37  Amp.  525 
Cycles.  Also  .5  K.W.  110  Volts,  DC.  4.55  Amp.  3  sepa¬ 
rate  units  mountrtl  on  common  bed  plate.  Price  .  81 58. 08 
G.E.  MG  SET  MDDEL  5LY56AB5A.  Sfotor:  1.1  HP.  158 
VIK*.  4  amp.  Generator:  600  watts.  125  VAC.  4.8  amp., 
500  eye.,  I  ph.  I*rlce . 888.58 


S  KVA  BRITISH  MG  SETS.  Motor:  HP.  230-3-60 

V  lielted  to  self  exc.  alternator  with  output  of  11.5  Volt<. 
1<9.  400  cycles . PRICE.  $975.88 


WINCHARGER  PU-I6/AP  INVERTER.  Type  MG750. 
Input:  26  vnlts.  60  amp.  (hitput :  115  volts,  6.5  snip  . 
400  eye.,  1  ph.  Brand  new.  Price . MA.SO 


THE  MOST  COMPLETE  SOURCE 


HDLTZER-CABDT  MG  221.  Compact  2  hear,  units  for 
low  current  400  cyr.  Operates  at  32  VDC.  8.5  amp. 
Output:  110  volts.  1.0  amp.,  I  ph..  100  watts.  400  c^r. 
Brand  new.  Price . 80.M 


High  Frequency  M.  G.  SETS 


HDLTZER-CABDT  MG  218.  Operates  at  115  VDC.  2.3 
amp.  with  same  output.  AM  MG  221 . in. 58 


LELAND  INVERTER  TYPE  MG  4A.  DC  Input:  27.5 
rolls.  36  amp..  6iM)n  HI*M.  (hnput :  115  volu.  1  rti. 
400  eye..  500  VA.  Like  new  and  full  guarantee 
Price  . $39.58 


WE8TINGHDUSE  180  CYCLE  ALTERNATDR8.  758 
V.A.  Output:  no  Volts.  3  Phase.  160  C  P  M.  .3000 
RP.IC.  Separately  excited  at  110  VDC.  Price.  $44.00 

Also  available  with  built-in  exdter.  Price . 878.00 

GENERAL  ELECTRIC  HIGH  FREQUENCY  UNIT. 
Operating  at  440-3-60  .75  amp.  Output.  70  Volts,  3  pb. 
146  eye.  220  Watts.  1.8  amperes.  An  Ideal  unit  for 
experimental  work  or  for  operation  of  equlpiitent. 

MI^l.AL  PRK'E . 834.58 

HIGH  FREQ.  UNIT.  Motor:  24  VDC  .50  amp.  Alter¬ 
nator:  17  VAC.  1300  1000  rye.  sep.  exc.  at  24  5TK. 
1.25  BHP.  4000  RPM.  blade  In  Canada  by  Electrle 

Tamper  A  Etiu . PRK^,  ^.88 

RLX  DUAL  GENERATORS.  Flange  mounted.  Output: 
.500  Watts,  1300  2600  ('ycles,  also  12-14  A'DC.  750 

Watts.  Prlw . 825.58 

ELECTRIC  SPECIALTY  HIGH  FREQUENCY  CON¬ 
VERTER  UNIT.  l*rimary:  32  VDC.  16  amperes.  3000 
R.P.M.  Ball  Bearings.  Sei-ondary:  350  volU.  1.500 
cycles.  .75  amps.  275  V..\.  Mingle  Ph.  Built-In  fre¬ 
quency  control.  Mperlally  Priced  at . 838.88 

MARCONI  MG  UNITS.  O^ratlve  at  110  TDC  to  de¬ 
liver  500  VAC.  6  amp.  3  K.W'.  240  cycles.  Extending 
shaft  permiU  driving  complete  unit  to  obtain  dual  self- 

excited  generator.  Price . 889.88 

GENERAL  ELECTRIC  HF  MG  SETS.  Motor  120  VDC 
(ienerator:  115  VAC.  1^.  1050  cy.  2  KVA.  2  Bear.  BB 

unit.  Price  . I^.M 

WESTINGHOUSE  HIGH  FREQUENCY  UNITS.  Input: 
115  Volu.  D.C.  2.7  Amps.  Output:  14.4  Volu.  .139 
Amp.  4.50-25.50  Cycles.  Frequency  variation  Is  obtained 
with  built-in  controller  on  end  of  unit.  Price. .  $48.58 


HOLTZER-CABOT  TYPE  CAJ.2III68  MG  UNITS. 

('ompact  2  bear,  operative  at  115  volu.  1  ph..  60  eye.. 
H  HP.  Output:  115  volts.  4  amp..  233  eye..  3  ph.. 

also  24  VDC  at  5  amp.  Brand  new  .  iMce . 838.00 

NORMANO  ELEC.  CO.  (BRITISH  MFG.)  MG  UNIT. 
Motor:  220  VIM'.  6.8  amp.,  2  HP.  4200  RPM.  directly 
connected  to  H.  F.  alternator  with  output  of  14«i0.260n 

eye.  1200  watts.  Exc.  24  VD('.  Price . $70.00 

MARCONI  MG  UNIT.  H  KW.  operates  at  110  5'DC 
to  deliver  110  VAC’,  eye..  ^uppHH  with  field  rheo¬ 
stat  for  variable  frequency  output.  Price . $70.00 

PIONEER  MG  UNIT.  Input:  US  VDC.  3.4  amp.  Out¬ 
put:  140  VAC,  1.3  amp..  .3.50  ryr.  Complete  with  field 

rheostat  for  variable  fre<iuenry  outiwit.  IMce . 888.00 

ESCO  MG  UNIT.  Operathe  at  120  \'D1'.  25  Amp.,  4 
HP.  Delivers  115  VAC,  I  ph..  10.50  ryr..  2  KW.  An  ex¬ 
ceptionally  fine  machine  for  laboratory  use.  Can  be  used 
with  field  rheostat  for  fre<]uerKies  up  to  2000  eyries. 

Price . $175.00 

ESCO  INVERTER  UNIT.  IMm;  12  VDC,  20  amp.,  1600 
RPM.  Mec:  140  VAl'.  I  amp..  140  VA.  360  cyr.  W'lth 
field  rheostat  for  frequency  outputs  up  to  600  cyr. 

I»rice . $89.50 

HOLTZER-CABOT  MG  UNIT.  Operates  at  115  VDC. 
6.2  amp.  to  deliver  55  V.\('.  6  amp.,  195  cyr.,  S  ph.. 
19.50  RPM  with  field  rheostat  for  frrquenclee  up  to  400 

eye..  3  ph.  Price . 8B0.00 

ELECTRIC  SPECIALTY  FREQUENCY  CHANGERS. 
Type  BFM52  BFRM3.54  Input:  230  Volu.  3  Ph.  60  cy. 
3600  RPM.  Output:  250  Volts.  30  Amps,  single  ph.  IM 
('yc.  50(M)  VA.  3<6K)  W’atts.  Brand  New.  ('ompact 
hall  hearing  units  for  operation  of  Ill-cvcle  equipment 
MPFXriAL  PRK'E  . $180.00 


GENERAL  ELECTRIC  MODEL  5D2INJ3A.  Inpu 
volts.  .35  amp.  Output:  115  volts,  465  VA.  1  irf». 
cyr.  Price  . $ 


IF  IT'S  FROM  ONE  FREQUENCY  TO  ANOTHER;  FROM  DC  TO  AC  OR  AC  TO  DC; 
IF  irS  FROM  ONE  VOLTAGE  TO  ANOTHER,  THEN  CALL  ON  US. 


IstabliiM  in  1922 
409  ATLANTIC  AVE. 


Tel  HAneock  6-2480 
BOSTON,  10.  MASSACHUSETTS 
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THE  BEST  IN  ELECTRONIC  SURPLUS 


NEW  GE  1  KW,  3  KW,  AND  10  KW-RF  AMPLIFIERS!! 


1  Kw 

WCT.  1  * 

f-A.  10  KW 

POWER  AMP. 

ABLE)  ConvarsioB  to  lowar  iraquaaclM  (2  to  24  me  or  otliat 
itaquractos)  con  ba  accompUahad  at  vary  low  coot.  Our 
factory  will  ba  glad  to  quota  oo  coaTanloa  to  tpacUlad 
IroquaDcias.  All  uaita  daaignod  for  20t/230  Tolta.  SO/60  cyeloa 
oparatfon;  3  KW  and  10  KW  units  raqufra  3-phasa.  All 
Incorporota  intamal  blowar  systams  lor  forcad  afr-cooUng. 
and  usa  lotasl  GX.  U-affidancy  tubas.  Quanttttss  sulficisnt 
to  intarstt  moaufactursrs — to  convart  for  otbar  applications. 
Idaol  for  FM  Broodcostars.  conununicotion  coraponlas.  Schools. 
Labs!  Avoilabla  os  soparola  units,  or  complota. 


Aboro  GX.  Transmitting  Equipmont  of  rscant  dsslgn._NOT 
WAB  SUBPLUS,  all  NEW  and  axport  caaad — at  tromandouis 
roductiOB  from  original  prical  Aaoilabla,  In  gnantffy;  Typa 
BF-l-A.  1  KW  Powar  Ampllilar  and  Powar  Supply;  BF-2-A. 
3  KW  Powar  Ampliiiai  with  saparata  matching  Bactlfiar-Powar 
Supply:  BF  3-A.  10  KW  Powar  Amplifiar  with  saparata  match¬ 
ing  Bactlfiar-Powar  Supply.  This  aquipmant  Is  dssignad  for 
8t-100  MC  FM  Broadcasting  application,  baoutiiuUy  snginaorsd 
ond  constructad.  (230  Watt  FM  Ezeitor  or  Driaar  NOT  AVAIL- 


WSITE  FOR  MORE  COMPLETE  SFECIFICATIONS  AND  PRICES. 


TRANSMITTERS 


T4/FRC.  with  Modulator 
MD  1/rRC.  and 
PP-I/FRC.  Powor  Supply. 

RCA-BT  4S3t  mmd  4SM. 

TDE.  TBK.  SStt,  SMS,  for  Sblpa 
ATD.  for  Air.-rnft. 

BC-StS.  BC'-6S4.  BC-SS4.  ote. 

RCA-S.S  RW.  Converted  to  R.  P.  Heater.  S.I 
KW-  output.  Freq.  ranco  lO.T  to  14.4  me. 
Conalete  of  S  cabinet  unite;  Oectllatar  unit 
uaea  two  SS7R  tuboe  forcod  alr-noollns; 
Power  aupply  ueea  elz  t72A  rectlSera.  with 
requieite  metera  and  relay  eontrola  Oper¬ 
ate*  from  230  or  444  V.,  40-40  erclea.  S  phaae 

A.C.  PRICE  AS  IS . .S1.4M.SS 

llC-797.  50  Watt  AM  Traaeailtter.  ^eq.  110 
to  130  MC.  Xtal  ControL  Operation— ‘HOT. 
40  cyclea  AC. 

rVQ  Tmnamlttera.  100-lM  MC.  45  watts 
AM  entpni.  Reconditioned  to  like  new. 
MANY  OTOBRS! 


Tv-  am*  TV-07,  aao  7aa  uew*  _ 

arauHrs,  TS-lis.  I-IM.  I^IU/CPM— 1  8t>-  — M 

cbr..cop«.  Others.  WL 

RADAR 

SCR-S4S-A.  Complete  tn  TrnUer  Tracks,  ^  ^^R*'***  "A 

with  or  without  ZSKVA  ass-EnsIn*  Qosor-  -  ,  ■_  W 

stor  Unit  and  Motor  Cob.  .  — 

Handred.  ot  radar  eoatponenta,  plamblac, 
masaeta.  tabca.  Ira-aCormera.  ate. 

power  supply  ualnr  t  tubea  with  selector 
switch  for  regulatlnf  or  non-reaulatlna.  Op¬ 
erates  from  110  V.,  40  cycles  AC.  NEw 
unlta  leas  tubes,  with  operational  data  and 
dlarram.  BACH . . . SS4.5S 


RECEIVERS 

RBM.  RBS.  BC-IOSS  VHP,  SCR-tSS  Direc¬ 
tion  Finders  with  Loops.  Otbera 
CrRT-4SlM.  ISS  to  15SS  KC.  part  of  DP-13 
Radio  Bqpt. 

RT-S/ARN-l  Radio  RecelTera,  New.  Model 
ZR-S.  Aircraft  Hoodna  Adapters,  with  plops 
and  acceosoriea  New  Ffipt. 


ECLIPSE  PIONEER  TYPE  C-14 
MA6NESYN  UNIT 

Per  W.E.  Spec..  K8-4t90-L01 
excitation  24  volts  400  O.P.S. 
current  drawn  200  to  400  MA.  MFJN 
Shaft  lockinp  arrangement  Hwm 
overall  dim.  2*4*  dla.  214'  long. 

.412*  X  2.442*  Mtg.  eentera 
NEWUnIta  • 

Pries,  EACH  . S 


TRANS-RECEIVERS 


SCR-5S9  *  510.  SCR-511.  SCR  OOt  M  610, 
SCR-5tS.  LINK  Medel  14SS.  TCS  with  lt/t4/ 
250  DC  and  llOV.  AC  Power  Snpplles.  SCR- 
508/520/000/028  SrR-2S4  TRANSMITTER- 
RECEIVERS  COMPLETE, 
tleffereon  Truvls,  Model  S50-A,  Transmitter- 
Receiver.  40  W.  output.  1.4  to  13.0  me.  4 
channels  operation— 1  VFO  and  4  X*tal— 
both  tranemitter  and  receiver.  Power  Sup¬ 
ply  operates  from  either  11/24/31/114 
V.D.C.,  or  114  V.  AC.  40  cycles,  with  Ant. 
Loading  Coll  unit,  handset,  key.  A  Instme- 
tion  book.  Complete. 


MISCELLANEOUS 

WUcox  SOA  Rectifler-Power  Supply,  for  3 
KW  modulated  tiansmltter.  Designed  for 
use  with  4  or  more  •€€  3  KW  Tranemltters 
and  40A  Modulator.  New,  Unuaed.  WRITE 
FOR  PRICE. 

RADIOSONDE  AN/AMQ-l,  Meteorological 
Balloon  transmilter  with  self-contained  In- 
atmmenta  New  Units,  with  slide-rule  tem¬ 
perature  evaluators  and  spare  (sealed)  hu¬ 
midity  elements  Large  quantity  available. 
Receiving  and  Recording  supplemeatary 
eqpt.  also  available.  Type  AN/PMQ-1. 
WRITE  FOR  PRICES. 

S2V.  DC  to  JIPV.  AC  KATO  Converters. 
NEW.  good  to  300  wstta 
RC-ISS  Rodin  Beacon  Eqpt..  designed  for 
use  with  SCR  408  /  408  /  623  /  433  /  410  /  410 
Trsnsmltter-tlecelvers.  20  to  40  me.  Com¬ 
plete.  export  packed.  NEW  equipment. 


INDUSTRIAL  CAPACITORS 

TYPE  1SF75 
Syncfs  CnpncHof 

60-50-50  mfd.,  Standard 
Brand  Delta  connected.  90 
V.  AC.  40  cpa.  All  NEW. 
packaged  capacitors.  For 
power-factor  correction  on 
111  V.  I  phaae  Aa  etc. 
I  I.arre  quantity  available. 


AUDIO  SOUND 


Brarhina.tFr  -M  W.i  Wntrin  KIm.  Modal 
HLAH— Maw.;  RCA  tSW.  (ItT.)  MobU.i 
RCA  .HI-««17-E  AmpIMar,  1.00*  Watta 
(t — 100  Watt  Channala) ;  W.IL  Kpaakar 
Calla  0-17ii4«,  Cl-M  Watta)  and  O- 
17IS3ZA  (10-00  Watta).  conaldarabla  quan- 
tltT  avallabla. 


Immtdiatu  Otftvary  from  Stock 


All  Motariol  Offtrad  Subjact  to  frlor  Sola 


Cobfai  Talamarina,  N.  Y, 
rW.  LOngocra  4^90-1 
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COMPASS 


Wl  MAINTAIN 
OUK  OWN  fUUY 
eOVIfKD  TESTING 
LAtOkATORY 
IN  THE  SAME 
BUILDING  AS  OUR 
MAIN  WAREHOUSE 
TO  TEST  ANY 
ITEM  WE  SEU 


OUR  EXfORT 

DERARTMEMT 

AVAtUBU 

FOR  SKCIAL 

SEIWKE  TO 

OYER5EAS 

CUSTOMERS 


COMMUNICATIONS  COMPANY 
393  GREENWICH  STREET 
NEW  YORK  13,  N.  Y. 

■iakHum  3-4S10 
CAILE  ADDRESS:  COMTRADK) 


CONVERSION  EQUIPMENT  TRANSMITTING  STATIONS 

—tiftrnm  eniiaiTnaa  ■  KW— 100-500  kn.  complMa  with  tJO-440  ralt.  S  ah. 

mooU-Pn-  $*.500. 

^^YNAMOTOa  tOOW — (40R  wAtt  pbocw)  WaMern  Stactrte  t0>chABMl 

IZiiJmrrVc  AttUNDAtlo  dial  MlecUoa.  lO  SO.O  um.  with  SM 

1  pb.  60-t0e.  powar  fupply.  8AMK  TRAKS- 
MITTER  A8  USED  ON  8.8.  ‘  QUEEN  MABy— 

— wcris/ffts  PrtM  $4.om.n. 

TKT  EAIIIPAAEMT  I  KW— ni  BroAdcMt  fUUoo,  coraplau  with  mooltar. 

lUI  CyVirmBI^I  And  wAraculde.  Mfr.  O.  B. 

B  A  A  B  >l.500.8t— At  toeAUan.  N.  T.  a 

RADAR  if  AH  0pvipmtnt  new  or  fcowd^tiowd,  cMdtW 

iti  our  /oborotory  and  raodf  for  opoeathn. 


SELECTED  EQUIPMENT 

TC8— CoUlna  nfd.  Natt  rAdlottfepbonat  for  Blp- 

boArd  And  iboIiUa  am.  rompiofa  with  aU  aoeoMMlM 
for  oparAUoB  froM  It.  14.  111.  IM  foitt  d.e.  ASd 
lit  or  tSt  r^u  A.e. 

TDC — Naty  or  eoamarelAl  tAArtna  trAnflAlttart.  ooM' 
plau,  lit  A  SSO  votta  d.0.  And  A.e. 

TBK— Navy  hUh  frequanoY  ttmnamittar.  t-M  boo: 
sot  WAtta  otttimt.  Supplliid  f^wnplalt  with  b^  Md 
•tATtar  for  C.O.  or  A.e.  opMAttoa. 

TBL — Navy  aU-wavo  trAnanlttar;  SSO  wAtta  oatpat; 
CW  And  phooA.  Supplied  ooapkto  artth  B/f  Ahd 
auitar  for  d.e.  or  A.e.  oporAtton. 

TAJ—Navy  intarmadlAta  fraq.  trAnsBluar.  lTt>Nt 
koo:  500  WAtta  output.  8opidlad  with  b^ 

And  atArtar  for  A.e.  or  d.e.  oparAtloa  . 

8CR*2t4 — the  fAiMua  moUla  And  frouad  auttaa  for 
field  uaa.  laraa  quAntltY  of  oonplau  aau  avaUaMa. 

MAB^IO  OB.  porubla  Unk  rAdnr  troAttnlttar  ro- 
oalvan.  6-v^  operAtlon. 


•  TELEPHONE  EQUIPMENT 

PwtoM.  uO  Stirtl..ory  OwItokkMrO.  uO  SwooIIm 
BO— 71,  rii-IlM  oorUM.  •wIt.hhMrO 
BD.72,  tw.lm.llM  owtaM.  mltthOMrO 


and  TUBES— MAfiNETRONS,  KLYSTRONS,  SPECIAL  PURPOSE  and  TRANSMITTING  TYPES 


TYPE 

txt/IT9 

W4.... 

955.. .. 

956.. .. 

1616.. . 

1619.. . 
16t4... 

1655.. . 
16(6... 
16(9... 

1616.. . 
164(... 
(050... 
B01(... 
•0(0... 
•0(5... 

9001.. . 
900(... 

9003.. . 

9004.. . 

9005.. . 

9006.. . 


1(.50 


WE  GUARANTEE  EVERYTHING  WE  SELL 


HAYDON 

SYNCHRONOUS 

MOTOR 

no  VJI.C. 

Vt  B.PJ(. 

3.6  Watts 


OIL  CONDENSERS 


TUBES 


2  MFD.  5««0  VDC  with 
kraMuti  . $I2.S5 


6247  sach 


RHEOSTATS 


U6  CONNECTORS 


.*$  EACH 


LEONARD  GREENE 


BOSTON,  MASS. 


381  Tremont  St. — HA  6-4794 
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,  TYPE  PRICE 

1  (Jll . $100.00 

(J16 .  100.00 

(J3( .  17.50 

TYPE  PRICE 

4C(( .  515.00 

4E(7 .  17.50, 

4J11 .  190.00 

4J5t .  150.00 

TYPE  PRKE 

IOTA .  $5.00 

1716 .  150 

U$A .  175 

446A .  t.00 

TYPE  PRICE  1 

711  A/6 .  $15.00  j 

7146 .  650  1 

7(5A .  . 1 

446B .  4,00 

l(J50  .  75.00 

1161 .  75.00 

IU61 .  75.00 

(Kll .  . ; 

j(IC15 .  35.00 

|lK(6 .  150.00 

57(6  .  350.00 

6C(1 .  (9.50 

10Y .  1.(5 

100TH .  9.00 

(04A .  60.00 

(11 .  1.00 

tIOTH .  tO.OO 

450TH .  45.00 

450TL .  45.00 

464A .  9.50 

705A .  1.50 

T06A43Y .  45.00 

T07R .  15.00 

T14AY .  17.50 

•07 .  1.65 1 

•13 .  9.00 

•19A .  1100 

•llA .  10.00 

•16 .  675  1 

•37 .  175  I 

,  1K41 .  150.00' 

1  1K45 .  140.00 

1  1K54 .  150.00 

(50TL .  (0.00 

lOAIH .  15.00 

304n. .  15.00 

7156 .  17.50 

7(0 .  . 

7(1A .  3.75 

•40  .  50.00 

1  151 .  10.00 

•60 .  5.00 

!  $61 .  40.00  ; 

1  1 1614 .  6.50  . 

l'l617 .  10.00 

1  1B1( .  10.00 

>  K31 .  5.75 

)  1E19 .  15.00 

>  4C17 .  (5.00 

Spaeial  C.R.  Tuba  Offarin{i 
12DPTA  (in  data)-39.50 

•65 .  1.40 

•TIA .  1.15 

•74 .  1.50 

••9R .  195.00 

;191R .  150.00, 

•9(R .  150.001 
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THE  MIRACLE  OF  ELEQRONIC  CONTROtT 


ELECTKONICS  — Apfi/,  J952 


ATTENTION:  Elactroaic  Aiarn  Moaafactarart!  TImm  Thyrotron  conirolt  ora 
idaol  lor  odoplolion  by  yov  for  FIRE,  tURClAR  and  oMior  alarm  lyilami  yo«  mak# 
IncrooM  your  profilt,  mak*  a  ballar  producl  by  vting  Hii>  conlrol  or  ill  componanit 
in  your  produdt.  lot  your  anginoart  chack  a  fuw  and  mo  for  yourtolf.  Tormn  Nal  10 
day*  to  rotod  firmi. 


MANUEL  KLEIN  COMPANY 


ADVANCED  THYRATRON  CIRCUIT  $0.88 

REMOTE  CONTROL 

FOR  no  VOLTS  60  CYCLES  AC  Thyrotron  Tube  Kit...' .  -^7-50 

No.  C.O.O.  Postpaid  in  U.S.A.  Only 


FOR  110  VOLTS  60  CYCLES  AC 

Engineers  "•Hams  ""Students 
Servicemen^  Hobbyists 


94  Chambers  Street,  New  York  7,  N.  Y. 
REctor  2-6460 


Your  own  ingonuity  ond  invonlivonost 
con  doviso  mony  moro  intorosting  ond 
procticol  UMS  which  this  rnmorkobio  unit 
con  control  for  you.  A  comptoto  schomotic 
it  furnithod  with  ooch  control. 

PARTS  ALONE  WORTH  TWICE  THE  COST 
Each  control  unit  contains  o  highly  sonsi* 
tivo  ploto  circuit  triggor  ruloy*  o  110  volt 
60  cycio  AC  filemont  tronsformorp  many 
condnntors  and  rosistors  (including  1% 
procisiont)  and  a  host  of  othor  valuoblu 
parts  worth  twict  or  moro  our  low,  low 
borgain  prico.  No  mottor  how  you  uso  it 
it's  o  groat  buyl 

fCit  of  3  Tubos  for  Romoto  Control  Unitp 
consisting  of  6SN7GTp  6SL7GT  and  a  GE 
Thyrotron  GL«5662  (not  $3.30  by  itsolf). 
All  3  plot  iokolito  CoNoot— only  $4.95 
No.  C.O.D.  Postpaid  in  U  S  A.  Only 
(10  Days  Not  to  Rotod  firms) 

Sond  Cho^  or  Monoy  Ordor  to  Dspt.  E. 


POPULAR  REMOTE 
CONTROL  USES 


*  ON-OFF  for  Transmitters,  Radio 
or  Television  Sets 

*  Open  and  Close  Garage  Doors 
From  Inside  Your  Car 

*  Model  Railroads,  Boats,  Planes, 
Cars,  Trucks 

*  ON-OFF  for  Appliances, 
Machinery,  Power  Tools 

*  Burglar,  Fire,  Temperature 
or  Rain  Alarm  Systems 

*  Poultry  Brooder  Temperature 
Controls 

*  Remote  Thermostatic  Control 


H«r«*s  tho  chonco  of  o  lifotimo  to  own  o 
gonuino  Thyrotron  Etoctronic  Romota  Con¬ 
trol  of  your  own  ot  o  froction  of  its  rogu- 
lor  pricol  This  mighty  handful  (only 
5%x5m3%*)  of  nUrocIo  control  con  bo 
modo  to  porform  hundrods  of  procticoL 
foscinoting  foots  of  romoto  control. 


PRECISION  THYRATRON  CIRCUITRY 


Thoso  omozing  Thyrotron  procision  thor- 
mostatic  controls  con  oosily  ond  quickly 
bo  modifiod  by  you  for  oloctronic  romoto 
control  of:  Transmittors;  Turn  Rodio  ond 
TV  on  ond  off;  Opon  end  Closo  Gorogo 
Doers  from  your  cor;  Romoto  Control  of 
Applioncosp  Mochinoryp  Powor  1)ols;  Ro¬ 
moto  Controls  for  AAodol  Roilroodsp 
Plonosp  ReotSp  Trucks;  Rurglor*  firOp  Tom- 
poroturo  end  Rein  Alorm  Systoms;  Poultry 
Rroodor  Controls,  otc.,  otc. 


IIANCM  OMICIS 


.S9  Rir73 
3.95  IU(75 
17.50  REL5 

3.49  FGtIA 
3.75  V790 
3.95  VT9» 

3.75  100TH 

5.75  Hyi14B 
1.05  VT117 

.69  I05B 
.49  511. 
14.95  511  GE 
.35  51 7C 
.39  549B 
.43  550TH 
.49  5501 L 

1.49  557B 
.49  5t5A 
.59  5B6A 

4.50  304IH 
1.00  3041L 
1.00  307A 
1.00  316A 


1.75 

6.95 
3.55 

50.95 

16.95 

9.95 

4.95 

6.95 
t.75 
1.75 

3.95 
.49 


Radio  and  Roctivini  Tabtt 
Transmittint  A  Sptcial 
Pvrpa**  Tabes 
Radio  and  Eleclronics  Ports 
and  Enoipnwnt 
All  Types  of  Electrical  Wire, 
Magnet  Wire,  and  Coble 


MINIATURE  AIRCRAFT  TYPE— I  POLE  D.T.  nn- 

tActH.  IH*  OferAll.  2H0  ohni  ooiL  24  V.D.C - $2.9$ 

SAtne  Relay  but  with  12  V.D.C.  70  otim  coU.  .$2.4$ 
ns  VOLT  AC  RELAYS 

GUARDIAN  SIIO  A.C.  8ERIES--D.P.D.T.  *  R.P. 

-N.U.  5  imp.  CMitartH . $1.9$ 

8TRUTHCR8-DUNN  D.P.O.T.  cODUct^.  Micalex 

baM  and  craiiarm . $3.99 

ADVANCE  8ERIE8  1000  SUver  D.P.D.T.  ccq> 

tacU.  Ceranuo  insulation . $3.9$ 

MS  VOLT  DC  RELAYS 

POTTER  4  BRUMFIELD  aMR  7D  —  Double  Pole 

.\.D.  10  amp.  eontac'ta.  6000  ohm  coll . $2.99 

GENERAL  ELECTRIC  9CR  279I.BI99P36>8.P.D.T. 
double  break  contacts  rated  3  amps.  10.000  ohm 

coll  oiterates  on  H  mills . $1.99 

ADVANCE  SERIES  2900  Hlleer  D.P.D.T.  con- 
tads.  42o()  oiiin  coil  and  ci-ramic  insulation.  .$3.9$ 
SIX-POLE  DOUBLE  THROW  AXLIED  «BN-16D-S9 
ha-s  lu  AMPKKK  ru.NTAtTH  2800  ohm  coil  oper 

ates  on  30  mills  IM” . $9.99 

LOW  VOLTAGE  DC  RELAYS 
ALLIED  kBO  63.1  D.P.D.T.  1$  amp.  contacts.  94t 

d.c.  2.30  ohm  coll . $2.$0 

LOW  VOLTAGE  AC  RELAYS 
POTTER  4  BRUMFIELD  kSIRTA  —  Double  Pole 

-N.D.  10  amp.  contacta  6  toU  AC  coll . $1.99 

GUARDIAN  #110  A.C.  Series— Double  Pole  N.C.  4 

RP..N.O.  5  amp.  cts.  4»  rolt  A.C.  coll . $1.99 

RADIO  DEVELOPMENT  4  SALES  CO. 

323  Atlantic  Ava..  Brooklyn  2.  N.  Y.  ULatar  5 •9498 


For  Your  Special  Needs 


General  Purchatiiif  Agenta. 
CAN  WE  HELP  YOU? 
References:  Dun  &  Bradatreet. 


12  rolt  4  Prong  KS5$I$  Llat  04 . RSe 

Ulnlmum  order  3  for  $2.80;  100  for.  .$78.0$ 


SEARCHLIGHT  SECTION 


ATTE3fTIO]\:  PI  RCHASIXG  AGEATS 

If  the  type  of  tube  you  ore  looking  for  is  listed,  you  hove  a  buy!!  All  brand  new,  guaranteed 
tubes  at  the  lowest  prices  in  the  industry.  We  hove  them  in  stock.  Immediate  delivery. 


OAt . 99 

OA3'VR75  1.55 

OB5 .  1.05 

OB3  VR90  1.05 
OC3  VR105  1.10 
OD3  VR150  .85 
1B55  5.19 

1B56  5.49 

1B57  14.50 

1B59  4.75 

1B36  7.50 

1B56  54.50 

EL1C  5.49 

10SC  .59 

1L4 . 59 

1R4/1594.  .t9 

1T4 . 59 

5C51/1645  .59 

K55  7193  .30 

K54 . 19 

5C56A  .  .39 

K34  RK34  .49 
5C40. .  9.95 


K44 

5E55 

5E56 

5J55 

5J56 

5J57 

SJ39 

5J40 

5J61 

5J65 

5K55 

5V3G 

5X5  . 

3B7/1S91. 

3B55 

3B54 

3C54 

3C5t 

3CP1,S1 

3DP1  . 

306  1599 

3053 

3FP7 


304. 

4B5t  . 

4J45  760A 

3AP1  . 

5C30  C3B 

5FP7 

C5B 

C6A 

6AK5 

6CIG 

6K7G 

7BP5 

7C4 

7E5 

lOy 

15A6 

54G 

RK34  . 
45SfMci<l 

FG17 . 

CRP75 

RI05 

CRP73 


35tA 
359A 
331 A 
350B 
353A 
357A 
371 B 
3tlA 
394A 
417A 
450TH 

530 

531 
533 
559 
Hy615 
7C0A 
701  A. 
705A 
703A 
704A 
705A. 
706Ayj)y 


1 706Ey-Gy  1 
I  707A . 

70tA 

710A  toil 
713A. 
714Ay 
71 5  A 
71 5B 
71 7A. 

751  A. 

755A . 

753  AB 
7548  .. 
755A 
SOOA. 

801 A 
•03 
•05 
•07 

tot 

•11 

•15 

•13 . 


3.40  1  601 

14.50  1616 
5.95  1619 

5.95  1  655 
.39  1  656 
.33  1659 

49.95  1636 

39.50  1  645 
6.50  1551 

.  53.55  5051 
.75  7193 
1.55  *011 
1.45  9015  . 

3.95  901 3A 
.69  (051 
.59  t055A 
.95  9001 

5.95  9005 
.35  9003 
.45  9004 
.45  9005 
.33  9006 


Only  1100  at  tbit  price 


THIS  MONTH'S  SPECIAL: 

-RCA  and  Weitinghouse  8013A  Diode  Vacuum  Rectifiers. .  .  .3.95 


MARITIME  INTERNATIONAL  COMPANY 


11  State  Street,  New  York  4,  N.  Y.  Cable  Address  "Foxcroft'' 


Phones:  DIgby  4-3192-3 


Regulated  Tube  Reetiflera — Weatern  Elec¬ 
tric  9JS$207  Input  10$  to  125  volt  50.60 
cyclea.  Output  50  volt  3  amp.  D.C. ..$$8,041 


88  mm.  Slide  Cablaeta  will  hold  t.SlS 
alldea.  alao  contalna  a  28x20  Da*LJte 
screen,  overall  sixe  S2^'’x21‘’x€‘‘  nnlahed 
In  black  aimulated  leather . $$8.00 


Eaatem  Air  Dertee  J80E  Dual  Centrifugal 
Blower.  115  volt  60  cycles  0.1  amp.  1  PH 
20  C.P.Sf.  Continuous  duty  1.0  M.F.D.  Ca¬ 
pacitor  start.  Without  capacitor. .  .$18.28 


Bflnlatnre  Lamp  T1V4*  E  volt  .19  amp.  Air¬ 
plane  Indicator  Ainb.  Ctd.  10  for  $1.00; 
100  for  . $$.80 


Ammeter  150/300  dual  range  Triplett  24  lA 
3^”  rectangular  flush  bakelite  5  amp. 
Movement  9  $4.95  with  external  current 
transformer  for  150  amp . $7.80 


Drierite — The  Versatile  Indicating  Deaic- 
cant-size  j>8  meeh  In  6  os.  bottles.  24  bot¬ 
tles  to  a  case.  In  case  lota  $4.80  per  case, 
minimum  order  6  bottles  for . $1JV0 


8elenlum  Rectifier — Full  wave  bridge, 
3.E.  model  6R5FB3.  up  to  54  V.  AC.  150 
mill.  Cont.  Duty.  12-1*  pUtes  1600  ea. 
available. 


Vibrator  Tubes,  f  volt  4  Prong  OAK  V6506 


SEND  FOR  FREE  BULLETIN 

DIgby  »-tl88-0  l 

A.  Cottone  &  Company 

Electronic  Mechanical 
&  Optical  Components 
316-340  CANAL  ST.,  NEW  YORK  13,  N.  Y. 
ALL  PRICES  F.O.S.  N.  Y.  CITY 


22S  N.  Wnbosh  Ave.,  Dept.  E ,  Ckicogn  1,  III 
Phone  ANdover  3-084 1 


TUBE  REBUILDING 

Lsfe  Trarnnittag  and  Power  types 

leomomicol  •  Cuorantaad 
FRIILAND  PRODUCTS  CO. 

700  ORYAOES  ST,  N.  O,  LA. 
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SEARCHLIGHT  SECTION 


COLUMBIA  ELECTRONICS  LTD. 

7460  N.  VARNA  AVENUE 
NORTH  HOLLYWOOD,  CALIF. 
Cohia  AJdrttt  COlLtCT 


R-4/ARR-2  RECEIVER 

14-51  IIKI.  (ranit  n«w.  COMPLETE  WITH 
RACK  AND  CONTROL  BOX. 

HEADSETS 

HS-38  A  HS-33  BRAND  NEW 
AN 'CRT-3 

EMERGENCY  RADIO  TRANSMITTER  T-74/ 
CRT-3  DUAL  FREQUENCY  OPERATED 
TRANSMITTER.  0(.erat:^t  oil  belli  1280 
kc.  Olid  500  kc.  Power  outpm  2'j  W 
on  500  kc  ond  2  W.  on  8210  Kc.  BRAND 
NEW.  COMPLETE  WITH  PARACHUTE, 
KITE5.  LAMP.  BALLOON  and  GENERATOR. 

~  RC-134  IFF  EQUIPMENT 

Complete.  B.'ond  new 

MG-19A  BRAND  NEW 

MODULATOR  UNIT  BC-1201-A 
WiHi  Coupliiip  Head!  BC— 1201  4  BC-1202 

APS-4  Complete  Rodor 
Mork  16  Complete  Radar 
APS-6  Complete 

SCR-A1S  PARTS 

“  LP  21  LOOPS  ~ 

Modali  LM,  AM,  A 

fxc«fl«nt  ConcIHJon 
RECEIVERS 

ARR.4  APR-5 

TELEVISION  CAMERA 


3S0  line  resolution.  Easily  conrerted  to 
present  RMA  stondords.  Circuits  ovoil- 
able  with  cotnero.  Complete,  like  new. 

MK-20A/UP 

Brand  new.  Individually  boxed. 

TEST  EQUIPMENT 

Complete  Line! 

DuMont  224-A  Oscilloscope 
1-77  Hickok  Tube  Checker 
1-208  FM  SiRnol  Generator 
RPC  Model  644  Multimeter 
Ferris  Microvolter  Mod.  18-C 


IE-36  (New) 
1-122 

1-139-METER 
1-212 
1-222 
TS-3/AP 
TS-IOB/APN 
TS-19/APQ-5 
TS-24A/APR-2 
TS-34/AP 
TS-36/AP 
TS-61/AP 
TS-62/AP 
SL-1  Slotted 
LineTest  Set 


TS-IOO/AP 
TS-111/CP 
TS  126 
TS-127/U 
TS-170/ARN-5 
T5-182/UP 
TS-184A/AP 
TS-204/AP 
UPM-1 
(Complete) 
WE  1  193 
Ronge  Calibra¬ 
tor  1-146 


Sit  COLUMBIA  ILKTROmCS  AD 
ON  PAGE  384 

All  Hems  sufc/ect  to  prior  tale 


I 
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TEST  EQVIPMEIVT 

X  XoBd,  \V4**  X  H**  guid«,  chok«  or  ploia  ttoaqo,  dissipatoi  350  watts  oToraqs 
powor  coatiauously  in  still  air*  VSWR  Isss  than  1.15  botwssB  7  and  10  KMC* 
woight  5V^  pounds. 

X  Bond*  Vi**  X  1**  guido*  choks  Hangs,  dissipatss  250  Watts  orsrags  powor  con- 
tinuot^y  in  still  air*  VSWR  loss  than  1.15  bstwssn  t.2  x  12.4  KMC,  wsight  3Vi 
po\inds. 

X  Bond*  IVi**  X  H**  guids,  plain  Hongs,  dissipotss  200  wotts  oTsrags  powor  con¬ 
tinuously  in  still  oir*  VSWB  loss  than  1.15  bstwssn  7-10  KMC.  wsight  3Vi  pounds. 

X  Band*  IVi**  x  H**  guids*  plain  Hangs*  dissipatss  150  watts  orsrags  powor  cmi- 
Hnuously  in  still  air,  wsight  2  pounds  4  ouncss. 

B  Band*  IVi**  x  3**  guids  dissipotss  1000  watts  orsrags  powor  in  still  air*  VSWR 
loss  than  1.15  bstwssn  2.5  to  3.7  KMC,  choks  Hangs,  wsight  13  pounds. 

TS-30,  X  Bond  Powor  Motor,  msasurss  1  milliwott  to  1  watt  oi  X  Bond  orsrags 
powor  lor  H**  x  IVi**  wars  gxtids.— 4200.00. 

TS-155  8  Bond  Signal  Gsnsrotor  and  Powor  Motor. 

X  Bond  Powor  and  Frsgusncy  Motor  lor  8,500  to  8.600  msgacyclss  msasurss  1  to 
1,000  milliwatts  arsrags  powor.  Ths  irsqusncy  motor  is  dirsct  rsading  within  25 
msgacyclss  ond  within  4  msgocyclss  with  corrsction  chart;  commsrcial  sgulralont 
of  TS-230  B/AP. 

TS-llO/AP  8  Bond  Echo  Box,-41 50.00. 

T8-M  Voltags  Diridsr,— $30.00. 

T8-12/AP  (Unit  2)  X  Bond  slottsd  lino  with  adaptors  and  probss, — 817S4M). 

T8-100  Synchroscops. 

T-$5/ APT-5*  300-1,600  msgacyclss  Notss  Modulotsd  Tronsmittsr,  40  watts  C.  W. 

WoTsguids  Bslow  Cut-Ofi  Attsnuator  I.  101-A,  U.  H.  F.  Connsctors  at  sach  ond 
colibration  30-100  db, — $25.00. 

AmplUisr  Strip  AM-8SA.  SPB-2  contains  L  F.  ompUlisr.  dstsctor.  ridso  ompUfisr, 
pulss  strstchsr  and*  audio  ompUfisr  and  RscUlisr  Powor  Unit  PP-1S5A/8PR-8  bond- 
width  10  msgacyclss,  csntsr  irsqusncy  30  msgocyclss.  ssnsitirity  50  microrolts 
for  10  miUiwotts  output.  Powor  supply  80/115  V  ac*  60-2,  600  cps  1.3  amps.  Ssnd 
for  schsmatic, — $65.00  loss  tubss. 

Tuning  Units  for  APB-4  Rscsirsr — TH  16  30-$0  msgacyclss,  TN  17  80-300  msgacyclss, 

TN  18  300-1,000  msgocyclss*  TH  18  14100-2400  msgocyclss*  TH  54  2400-44)00  msgocyclss. 


S  Band  Spsctrum  Anoly- 
ssr  8500-9800  Me..  caU- 
bratsd  linsar  bslow 
cut-off  ottsnuator*  cali- 
bratsd  frsgusncy  ms- 
tsr,  tunsd  nUxsr,  4  14. 
stogss,  3  ridso  stags# 
orsr-oll  gain  125  db., 
rsg.  powsr  supply. 

8  Band  Spsctrum  Analy¬ 
ser  2700-3800  Me.,  sim¬ 
ilar  to  obors. 


ELECTRO  IMPULSE  LABORATORY 

62  White  Street  Red  Bank  6-0404  Red  Bank,  N.  J. 


SEARCH 

RECEIVER  -  ARD.2 

Fraqn.ncT  rang.  SO  to  3000  Mem. 

Msssurw  RF  SensU  rrom  M  to  SOM  Mas  snd 
pulM  rste»  from  SO  to  8000  erclss 

Tbs  ARD-S  esn  bs  used  ss  s  Dtrsetlsn  flndsr  ts 
locst«  KiCDsls,  or  ss  s  frsqusncr  asslsr.  to 
VISirAl,  snd  AURAL  Indlestort.  woftds 
OrlstBsUr  dssifned  snd  ossd  to  U8N  ilici^ 
Idsslly  Miltsd  for  mllltsry.  Isbccstsry  snd  ssn- 
ersl  purpose  use. 

Equipment  consists  of  tbs  ftdlowlBf : 

Antmns  Detector-CMD-MAFH  —  Hss  rsrtsble 
lensth  satennss,  diode  detector  snd  sUeer 
plated  tunini  stub  wttb  esUbrstsd  sesls. 

AMPLIFIER  CMD-SOADC — hss  three  stsse  pulse 
smpUfler,  s  trlssw  circuit,  s  pulse  rsts  ooomer 
elrctilt  snd  audio  amplifier,  tlsusl  dcnsl  In¬ 
dicator,  recUfler  power  supply  which  Is  evtn- 
tire  on  115  Volts  AC  60  to  2400  cycles  eurrsot, 
refttlsted. 

Test  O8CILLATOR  CD-60ABO— Hss  csTtty  fre¬ 
quency  of  400  cycles  with  selection  of  four  pulse 
repetition  rates. 

ALL  CARLES  AND  PITTINUS,  ACCES80RIX8 
AND  SHOCK  MOl.’NTED  RACK  for  timsdlste 
Instslstlon,  plus  two  Technical  Manuals. 

SPARE  PARTS— Steel  chM  includes  sparse  for 
components  and  two  extra  sets  spare  tubes. 

Guaranteed  NEW 

All  the  shore  In  original  export  packed  cases. 

Wl.:  llS-lbe 

Price  each .  .  . *225  »• 


^  Communieation  Dsviess  Cs. 

W  2331  TwolHh  Atp  NYC  27,  N.  Y. 

^  Cable:  Communidov  Tpl:  Ad  4-4174 

★★★★★★★★★★★★★★A- 


ALLIED  ELECTRONIC  SALES 

FeoNirst  Super  Valuds 

All  Mtthandif  fuffy  CsNif wtood 
CRYSTAL  DIODES 


I*hune  or  write  for  quantity  prices.  Prloee  subleot  to 
rhange  without  notice.  F.O.B.  N.Y.C.  Rated  Firms 
send  puri'Uase  order 

Your  inquiries  are  tellefted. 

ALLIED  ELECTRONIC  SALES 

13«  Libartr  St.  New  Yerfc  «,  N.  Y. 
COrtlandt  7-4320 


JAN-C-25  CAPACITORS 


You  NAME  IT 


WE  HAVE  THEM 


raCTOXV  CLXAN  COMPITIOM 


CHANNELS— YAB  CPM  •  YAT  CP67  •  WAB  CPU  •  WAT  CPi3 

UFIII6HT  TYPC8--CP46.  41  •  CP«I  with  universal  brashsti  •  CP70  ssrlss 

BATHTUB  TYPES— CP53  side  term.  CPS4  tap  term.  CPS5  bot.  terminals 

CHANNELS  4  BATHTUB  TYPES  AVAILABLE  IN  SINGLE.  DUAL  Oft  TRIPLE  UNITS 

CAPACITY  VALUES— .6I-.82-.M-.1-.2S-.5-I.0-2-4.6-6-I0-I5  MFD 

VOLTAGES  AVAILABLE— M-IM-2S8-4M-6M-iOM-ISOO-28M-25M- 3000  etc. 

MOST  TYPES  IN  VERY  LARGE  QUANTITIES  •  LET  US  QUOTE  ON  YOUR  REQUIREMENTS 


f  BEEN  SEARCHING 

LOOK;  FOR  THIS  ITEMf 

Brand  New  OUTPUT  TRANSFORMER 
ES-691027 

Used  in  8CR-274  A  other  aircraft  receivers 
SUITABLE  FOR  USE  IN  NEW  DESIGNS  ^ 
Manufaeturinf  Quantities  Available  ^ 

Elsctrleal  speclAcatlons :  Plats  wlndlng/power 
pentode.  Bee.  high  A  low  imped,  headphones 

Has  Msuntlnt  Fsr  Neon  Nsiss  Suppressor 


SPECIAL  NOISE  SUPPRESSION  CAPACITORS 
CA-448  CA-445  CA-481  CA-209  CA-2T6 

CA-177A  CA-106  and  many  Other  types 

MUMETAL***LAMINATION8***47M  A  AUDIO 
Partial  listing  of  types  available 
F-12  E1S12  El  81  EE-84  S5  EE  26-r  L-18 


MARK  4  SPACE  freq.  set  of  4 . 123.75 

SPECIAL  SELECTIVE  AUDIO  FILTERS  to  order 


ESSCO 

5.  Ltipemrd  St. 


ELECTRONIC  SPECIALTY  SUPPLY  CO. 

Barclay  7-2M4  NYC  13, 


Ready  ter  moilina: 
a  new  and  illuttrated 
CATALOG  for  1952 

HUNDREDS  OF  TONS 

SURPLUS  RADIO  5  ELECTRONIC  EQUIP. 

Sampfo  listlfigs  from  Cotofog: 


PE  73  Oynamstsri .  7M 

BC  455  Command  Revr.  7-1.1  ms .  7.M 

723  A/B  Klystrsn,  10  em .  14.86 

PU  16  InvsrWs . 22.58 

Radio  City  Model  M3  Tubs  Tsitsrt .  1646 

TS  lOA/APN  —  esntalni  svor  450  ft  uf  M 

ohm  M-ax  .  lt.M 

WilOB  Tsisphsns  wire,  twisted  p^  I  mils 

reels  unused  .  8.66 

NF  3-6  Mallory  NsIss  SItsr  for  MG  153 


M.  D.  STRICKLAND,  Ovnor 

EAST  COAST  RADIO  CO. 

8010  Ookwood  St.  iacksonvlllo*  Flo. 

Warshsusss  at  Imssafi  Airport 
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METERS 

AC  Volt»  WeatinsliouM,  Txp« 

Inch  roond.  F.8.>10  MA . ml 


LABORATORY 

EQUIPMENT 

t  Booalott  FM  tiqBal  goanrtrton*  mod  lOtB 
I  FhUeo  Tltoal  oUgnmoat  goaoroton.  typo 

root 

1  BCA  oocUloocopo.  modol  WO  70A 
1  Bowsoa  oloctrookrtic  Toltmolm.  mod  til 
1  Wootoa  output  amtor.  typo  109 
1  Wootoa  AC  Toltmotor 
1  Goaorol  Bodio  procisloa  coadoaoor*  mod 
rtlD 

1  Boy  Boctric  mogoawoop 

All  of  toil  •ooipaont  lo  iXMlIoiit  ooodlttoo 
FS-3<78,  Elcctronict 
330  W.  42  Su  New  York  36.  N.  Y. 


Prompt 

ANSWERS 

to  business  problems 

Miscellaneous  business  probitms 

ore  doily  being  solved  quickly  ond 
eosily  by  the  use  of  the  Seorchligkt  (clossi- 
fied  odvertising)  Sections  of  this  ond  other 
McGrow-Hill  publicotions. 

When  you  wont  odditionol  employees, 
wont  to  buy  or  sell  used  or  surplus  new 
equipment,  wont  odditionol  products  to 
monufocture,  seek  odditionol  copitol,  or 
hove  other  business  wonts— odvertise  them 
in  the  Seorchlight  Section  for  quick,  profit- 
oUe  results. 

Aairiean  Ma«lilnitt 
Aviatian  Wnk 
Busintss  Waak 
Bus  Transpartatian 
Chamieal  EnfinMrinc 
Chamical  Waak 
Deal  Afa 

Canstruetian  Matkads  A 
Equipmant 

Elaetrieal  Canstruetian  A 
Maintananea 
Elaatriaal  Marekandisini 
Elaetriaal  Warld 
Elaatranlas 

En(.  &  Minin{  Jaurnal 
E.  A  M.J.  Markets 
Encinaarini  Naws>Raeard 
Faetery  Mft.  &  Maintananea 
FiMt  Owner 
Feed  Encinaarini 
Nualaanies 
Rawer 

Praduet  Encinaarini 
Textile  Warld 
Waldini  Enfinaar 

ClatsUM  Advrtising  Division 

McGRAW-HILL 
PUBLISHING  CO. 

330  W.  42nd  St., 

New  York  City  36,  N.  Y. 


SURPLUS  EQUIPMENT 


POWER  RHEOSTATS 


Standard  Brando:  i  Ohmo; 
100  Watt;  4.41  ampa  100 
Ohmo;  100  Watt;  1.0  amp. 

Boxtd,  Brond  Ngw  wiHi 
VL  ^7  Knob  $2.50  oocli  — or  — 
$25.00  por  Dos. 

G.  E.  MOTOR  AMPLIDYNE 

Ifod.  SAM4BDB1B.  Input:  Ilk  Tolta.  alnsla 
phaaa.  10  cycU,  4.k  amp.  Output:  3S0  vc^ta 
DC.  .0  ampa,  S4k0  RPM8 . $70.00  ms. 

PIONEER  TORQUE  UNITS 

TYPE  12004-S-A:  Contalna  CK6  Motor 
coupled  to  output  ahaft  through  lBk:l 
gear  reduction  train.  Output  ahaft  coupled 
to  autoayn  follow-up  (AT4}).  Ratio  of 
output  ahaft  to  follow-up  Autoayn  la  lk:l 
$70.00  ew. 

TYPE  1S$0$-1>A|  Same  aa  12404-S-A  ax- 
capt  It  haa  a  30:1  ratio  between  output 
ahaft  and  follow-up  Autoayn. . .  .870.00 aw. 
TYFV  10000-1-At  Same  aa  13100-1-A  ex¬ 
cept  It  haa  baae  mounting  tyi>e  cover  for 
motor  and  gear  train . $70.00  an. 

ALNICO  FIELD  MOTORS 

(Approx,  alaa  ovarall  .  .  . 
1%”  X  IH”  diameter) 
Dalco-Type  5040230:  t7.k 

volts;  I^;  145RPM 010.06 an. 

PIONEER  AUTOSYNS 

AT-l . 20  Volt— 400  Cycia . M.06 

AT-k . 20  Volt— 400  Cycia . $7.06 

AT27D  . $16.50 

ATO— 24  Volt— 400  eye . $4.06  an. 

AT80D— 20  Volt — 100  eye . OtO.OO  an. 

AT14D  . $14.00 

AT34 . $20.00 

AT20— 24  Volt — 100  eye . 012.60  an. 

SERVO  MOTOR  10047-2-4:  2  Pbaso; 


BLACK  LIGHT  KITS 

Olnofsacanca 

Now  .  .  .  buUd  your  f  9 
own  black  light  lamp  I 
aqulpmant  at  a  now 
low  coat  with  thana 
easy  -  lo  -  aaaembla 
componenta  Kit  con- 

talna:  Ultra-Vlolat  tuba  brackets,  ballaat. 
starter,  wire,  plug  and  wiring  diagram. 

4-Watt  KU— kH^tube) . $8.00 

t-Watt  Kit— (12'  tube) . $4.00 

400  CYCLE  MOTORS 

AIKB8KABCH:  llkV;  404  CPS;  Single 
phase;  4k00  RPM;  1.4  amp;  Torque  4.4ln. 

us.;  HP  .03 . ilO.OOan. 

KASTERN  AfR  DEVICES  TYrt  JMOB: 
200  VAC;  1  amp;  3  phase;  400  cycles; 

6000  RPM  . . $12.60  an. 

EASTERN  AIR  DEVICES,  TYPE  MlBi 
Ilk  V.  400-1200  Cycia.  Single  Phaaa. 

$12.60  en. 

PIONEER,  CK-2,  400  cycle  2-phaee.  Ilk 
volt  . $20.00  an. 

INVERTERS 

PE  21$  LELAND  ELECTRIC 
Ootpntt  Ilk  VAC;  Single  Phase;  PF  fO; 
310/600  cycle  IkOO  VA.  INPCT:  8k-2t 
VDC;  02  amps;  1000  RPM;  Exc.  Volta  17. k 

BRAND  NEW . $M.$6c«b. 

MO  16$  HOLTZER-CABOT 
Inpnt:  24  V.  DC.  62  ampa;  Output.  Ilk 
voTta-^OO  cycles.  S-phaae,  760  VA.  and  24 
Volt— 400  cycle.  260  VA.  Voltage  and  fre¬ 
quency  regulated  . $06.00  an. 

12110-2-A  PIONEER 
Ontpnt:  ilk  VAC;  400  eye;  alngla  phaaa; 
4k  amp.  Inpnt:  24  VDC  k  amp..  .$M.00an. 

lOOOS  LELAND  KLECTiw 
Ontpnt:  Ilk  VAC;  400  cycle;  3-Phaaa; 
Ilk  VA:  7k  PF.  Inpnt:  tS.k  VD^  12 


TACHOMETER  INDICATOR 

Sanaltlva  Type.  Kollamnn 
Mark  V;  Range  O-lkOO 
RPM  in  SVk  revolutions  of 
the  Indicating  pointer. 

TACHOSOCTEK  OKNKKATOK.  jls'-Mml 
TmIhmwMot  Indkwtw  wad  tinwvatw 
(above) . Both  W$-&0 

420  CYCLE  GENERATOR 

OenemI  Elertria  #6ABS24A7:  Ilk 
Volta  single  phase,  7.6  KVA.  1410  rpm. 
equipped  with  triple  V-belt  pulley. 
Cycle  and  voltage  may  be  varied  ^ 
varying  speed.  New  price . $626.00 

SMALL  DC  MOTORS 

(Approx.  BiM...4*  long  x  1^*  dta.) 
Oeneml  Klactrtc-Typa  kBAlOAJl?;  17 
volts,  DC;  .6  ampa  4  os  Inches  torque; 
360  RPM;  shunt  wound;  4  leada;  reverslbla 

$12A0an. 

O.  E.  Type  kBAtOFJ21k.  24  volta  DC.  .77 
amp.  30  Iba  In.  torque,  4  RPM.  .$16.00 an. 
Oanam)  Elactrtr-Typa  kBAlOAJklC;  27 
volta.  DC;  .6  ampa  I  oa  inches  torque: 
14k  RPM;  ahunt  wound;  4  leada;  reversible 
$12.60  an. 

SENSITIVE  ALTIMETERS 

Pioneer  Part  #lkk4-tK-A 
Sanaltlva  altimatara  O-Bk.OOO 
ft.  range  .  .  .  calibrated  In 
lOO’a  of  feat.  Barometric 
aattlng  adjuatmant.  No 
hook-up  required.. $U.M an. 

nONEEB  6YB0  FLUX  GATE  AMFLIFIEB 
Type  12070-1-A,  complata  with  tubes 

$f7A0an. 

G.E.  MOTOR  GENERATOR 

Model  6LT77AB1.  Input:  Ilk  volta  D.C. ; 
IVk  H.P.  motor:  12  amp;  1400  RPM;  shunt 
contact  regulated.  Output:  Ilk  Volta  A.C; 
40  eyclaa;  KVA  .04;  shunt  aalf  excltad. 

OltROOan. 

400  Cycio;  with  40-1  Roduetton  Goor 

$10.00  M. 


SYNCNBONOUS 

SEUYNS 

110  volt,  40  oyela 
braaa  caasd.  approx. 
4*  dia.  X  4*  long. 
Mfg.  by  Delhi  and 
Beadix. 

Qnnntitlea  AvaUnMe 


SYNCHROS 

IF  Spednl  Rapantar  (llkV-400  Cycle) 

816.6$  an. 

tdirs  Ganamtor  (llkV-400  eye)  .$16.$$  an. 
6CT  C'ontrol  Tranaformaa;  fO-kO  Volt;  40 

Cyc . $6#.$6an. 

5F  Motor  <115/20  volt — 40  eye. ). $66.66  an. 
60  Oanamtor  (116/20  volt— 40  cyc.) 

$66.66  an. 

6I1DO  DUferantInl  Oanamtor  (20/20  volts 

— 400  cyc.)  . $16.66  an. 

6DO  DIffaranttnl  Oanamtor  (20/20  volta  40 

cycia)  . $56.66  an. 

TRANSMITTER.  BENDIX  C-78248:  Ilk 

Volt,  40  Cycle . $26.66  an. 

REPEATER.  BENDIX  C-76416:  116  Volt. 
40  Cycle  . $87.66  an. 


. . .  niMi, 

'  KUECnUC 


VA;  to'  PF.  lapot:  >7^  i>c  12.1  .’mp. 
Coat,  duty  . 666.66  an. 

PLEASE  ENCLOSE  FULL  AMOUNT  WITH  OtDER 


FREQUENCY,  67-41  cyclaa  par  second.  Itk 
volta,  mfg.  Aero  mod.  7007.  t-lncb  round 

$6.66  an. 

MICBOFOSITIONER 

Bnrbar  Colaana  AYLZ  21$$-1  Polnrto<4 
D.C.  Rainy:  Doubl#  Coll  Dlffarantlnl  aenal-- 
live;  Alnico  P.M.  Polnrlsad  Said.  24V  con¬ 
tacts;  .6  ampa;  It  V.  Used  for  remote  po¬ 
sitioning,  synchronising,  control,  etc. 


EQUIPMENT  FULLY  GUARANTEED 


Aa  PtlCB  F.0.8.  PASADENA  UNLESS  OTHERWISE  SPECIFIED 


C“^H  JJe.,  r. 


BOX  356  X  EAST  PASADENA  STATION 


oftipxin^ 

PASADENA  8,  CAIIFORNIA 
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MARKTIME 
5  HOUR  SWITCH 

A  10  amp.  timing  (levies. 


Cby  baktiitt  Binding  Poets . 

TELETYPE  1/40  H.P.  110  v.  O.C.  Motor 
115  V.  A.C.  Motor,  for  fan  or  axooriniont. 

Arrow.H  4  H,  DPDT  Tofflo  Switch . 

C/H  Off  center.  SPOT  Tootle  Switch . 


ANTENNA  ROTATOR  or 
DOOR  OPENER 

ifrarM  down  14r.  unlrrrtal  motor  with 
tran^ormer . 

GE  Argon  Glow  Lamas  . 


W.  -  surer  Cootarta.  Con- 

lact*  ran  ea-dly  be  re- 
Ntorked  and  changed 
your  needs.  Now  momentar}'  OFF  t’KNTf'U 
be  rhangeil  by  user  to  stay  either  side.  Re- 
Irom  un-uerd  (toremment  Surplus  £quip- 


to  suit 
iHit  car 
moved 


that  s 

BUY' 


Veeder-Root  Coontor.  Rotary . 

Veeder>Reot  Counter.  Ratchet  . 

Guardian.  Mo.  4.  115  v.  A.C.  SNenold.... 
Price  Bros.  No.  I  A.  115  v.  A.C.  Solenoid. 


TUBES 

9001  .  1.39  304  TH  9.95 

9002  . 99  304  TL  .  9.95 

9003.  1.49  930  B  9.95 

CATHODE  RAY  TUBES 

3FP7  $1.99  5CP1  $4.95 

4\P10  .95  5FP7  1.95 

J3P4  3.95  16JP4  19.95 

16JP4  .  19.95 


Genuine  TELECHRON  Motors 

2  RPM  . . 92.M> 

3  RPM .  3.90 

3.8  RPM  .  3.13 

1  RPM  .  3.95 

60  RPM  .  4.30 

One  of  each  $15.00 


SCR  925  romeut  Army  Min«  Dotoctors 
tor  pfospoctoro  minora— oil  fFA  CO 
compenios— plumbor$->etc. . 

Thl^  unit  is  being  offered  now  _ 


now  available  In  tbo  same  brsmd  new  LAST 
nrapplngM  In  sultcaae  stylo  CArrylngWAga  rn 
raw  (leM  hatteriee)  JeU«9U 

USED,  LIKE  NEW  MU 


ZENITH  1951  TV  Romoto  Contiol 
Motor  Units 

Keveroir.g  rotitrul  Knitch  at  Kid  of  17  foot  rable. 
Ivmirful  4  Itr3l  clutch  motor. 

Will  drive  anything  #4  A  Qfl 
t'an  lie  iiwd  for  doer  opener,  win-  ^  I 
dow  raiw,  mmiel  Kit  turntable.  "  " 

plete  with  tranafomier  6  for  $70.09 


Kliutting  off  radloe  and  T\' 
t-.-tn  wtiKi  you  go  to  bed. 
Limited  supply  at  ihl-v  viw 

rial  IMtU'K  . 

tun.,  30  min..  1  hr.  at  $5.90 


!|  ^ 


ISOLATION  TRANSFORMER  $1.95 

Nat.  known  Mfgrs.  50  watt  1  windlnga.  115  V.  to 
IM  V.  60  CT.  Ideal  to  prevent  shocks  from  small 
radloe  and  medicai  and  eieotronlo  dericot. 


Mottman  Lever 
Switch  $1.50 


ELECTRONIC  TUBE-MAKING 
MACHINERY 

For  moBufoeturiag  r^le  tuboi.  oloctreBle 
tubon.  cothodo>«ar  tuboo.  lamps.  Now  omd 
ttood.  Boasoaobly  prieod,  oottnloctloB 
oatood. 

AMERICAN  ELECTRICAL  SALES  CO. 

97  E.  9tli  Sf.  Now  York,  N.  Y. 


BLAN 


New  York  7,  N.  Y. 


FOR  SALE 


I  1 ,000 


RADIO  TRANSMITTERS! 


BC-37S-E— Made  for  U.  S.  Govt,  by  Gen'I. 
Elec.  Co.  Range  to  1,000  mi.  on  voice,  code; 
freq.  200  500  kc.  &  1.5-12.5  me.;  ISO  watts. 
Includes  24  V.  D-C  dynomotor.  Power  Sup¬ 
ply  (ovoiloble)  permits  use  on  115  V.  A-C. 
Con  be  converted  to  12  V.  D-C  like  BC-191. 
PRICID  PAR  BUOW  COST  TO  MAKlf 

COMPONENTS  SUPPLY  COMPANY 

ISIA  WuMiwton  tt..  N.V.  t.  N.V.  BErtwu  S-I7I7 


Dept.  4E 
6  Church  St. 

New  York  6,  N.  Y.,  U.S.A. 
worth  2-7230 


2Vl  MIUION  Pt:CISIO'l  •:$ISTOSS  IN  STOCi: 

"TAB**  gpecMIwu  m  Prmmtom  RiiiMofi  N*  Mfrt  CBmw— W«  ehip 
Typ«  Im  HtMk 


Portable  Instruments 


Molded  Bokelitc  cose  7"  x  4VS"  *  3" 


SEARCHLIGHT  SECTION 


D.C.  MICROAMMETERS 

5.  .10.  . 50  microiimpT— 
THERMOCOUPLE  MOUAMMETERS 

1,5  .9. .10  miHiamp#i— 
THERMOCOUPLE  VOLTMETERS 

5  to  500  Yolti 


AroiJabJd  la  auJfjpJ*  roag* 
combiaatioag 


Precisioii  Etectrical  listniment  Ca. 

140  Grand  Stroat  Now  York  13,  N.  Y. 


LUCKY  1 


3 


PUACMASt  - 

enables  US  TO  UcLaM 
Orr  iR  YOU  TMt'E 


1^  IPMAGNETSiMMil^' 

39'^each  3forv|.oo 


ARROW  SALES,  Inc. 


Dept.  t6 

1712-14  S.  Michigan  Ave.,  Chicago  16,  III 

PHONE.  HArri..n  7.V37« 


lU 


Ureal  values!! 
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SEARCHLIGHT  SECTION 


Modification,  Development  &  Production  of  Radar  Equipment.  Radar  sets  SCR-717, 
SCR-720,  SCR-545,  APS-2,  APS-3,  APS-4,  APS-13,  and  APS-15  available.  Micro- 
wave  test  equipment  for  all  frequencies.  Our  personnel  and  facilities  guarantee 
performance  and  service.  Your  inquiries  are  solicited. 

T<i.  Leru  Laboratories  Inc. 

_  .  E  4.  Block  Oak  Ridge  Rd.,  Wayne,  N.  J. 

Terhune  5-2765,  6  ^  Patersan,  N.  J. 


TUBES 


GUARANTEED 


W«  Pay  Higlwrt  Prit«i! 


All  PricM  F.O.I.  Lm  Aii9«lat,  >iib|«c*  t« 
clHHifl*  wlHwHt  iwtic*.  Mininium  ardar  $3.00. 


SEARCHLIGHT  SECTION 


SELENIUM  RECTIFIERS 

Ml-Wav«  trMfl*  Ty^ 

AH  Mir  RmIMwi  m  MW  *  HianurtMA  tmt  y—t. 
*>•  Muafaetar*  acMlM  ty(M  •(  rrrtWm  radl- 
■m  MtallM  !•  MW  IWM  .  .  .  FAST  DELIVERY 
ARO  LOW  PR|6eE  m  Salll  tlNi  Lar««  QuMItlM. 

(Cm*  I  1R/14  M/n  14/40  I IM/IOO 
RBHMit)  Vah*  V«In  I  Vaks  Vaki 


Hart  is  aaly  a  partial  listiag  af  sar  iargt  stacks  af 
Natiaaally  Advartisad  Iroadi. 

$iM  tK4i....**witm‘*  «C4 .  M  »e4-TL .  E.os  Ml . njm 

1.10  1AP1 .  O.Oi  OFO . 01  nO-ACWKl.  4.10  04O-A .  1.l( 

l.fi  1114 .  1.0E  «if . IE  111.A(WE)..  AM  0Tt-A(O.I.)  AOt 

.41  JItO .  11.M  4M . 01  E1t-C(WE)..  I.tf  fOt-K . 100.00 

1.00  1001 .  A70  4i7 . Ot  JOO.O(WE)  l.M  01* .  11.00 

1.10  IBPII .  10.00  4K7 . 70  I71-A(WE).  0.00  004 . 00 

.00  Kl* .  0.70  4L7 . 00  I74-A(WE).  t.00  000 . 40 

t.*0  iDA  'ItOO  . .  .M  4S7 . 00  O07-A(WE)  t.M  OOO-A .  .40 

0.00  IDOI-A  0.00  4V*M .  1.M  400>A(WE)  t.M  CK10f7 .  t.M 

If.M  tS4  .M  KM . 100.00  400-1  0001  t.M  1M1 .  AM 

t.M  4-1tOA.  .  .  tO.OO  ItAO . 40  407-A(WE)  0.00  1411 .  .00 

10.M  4X1MA....  JO.M  1tAU7 . 70  400-A(WE)  t.70  1414 . 00 

AOO  ODtl .  1AO0  ItSFO . 70  0t7 .  1t.00  14t4 .  1.40 

.M  oFF7 .  1.00  1tSR7 . 70  OOO .  1.M  14t0 .  .40 

l.tO  oJtl . 1AOO  10-E .  l.M  700  A,  ■,  C,  14t4 . 40 

I. 40  0LF7  10.70  10-TO .  OAO  ar  D .  10.M  14t0 . M 

t.M  oU4-G . to  10-T(ION)..  4.M  700-A .  t.CO  1411 . 70 

J. 40  0V4-G  .  1.00  101-D(WE>..  1.M  TlXWE).  .  .  l.M  M01 .  l.tO 

.40  OXaG  -  .00  101-F(\K)..  1.M  710-A  4.M  0014 .  t.Ot 

.to  tVlGT  ...  .40  101-L(WE>..  1.M  710-0  O.M  04OO-A .  t.OO 

.00  OZt  .00  lOt-IXWE)..  l.M  71E-C .  tt.OO  0404  .  1.00 

1.M  *A07  . 00  10*-F(WE)..  l.M  7tO-A  .  AOO  0O1O . 70 

.00  *AC7 . 01  10*-L(WE)..  l.M  007arM7-A  1.40  0001  l.M 

.70  4AK0  .00  104-D<WE)..  l.M  tit .  t.7t  0004 . M 

AtO  4AN0  1.00  til . 70  lit  AM  OOM . 10 

l.tt  4AQ4  .M  *4t-C .  AM  014(G.E.).  1.70  COL.'tOtO...  1t.M 

All  4AR1 .  .70  t7AA(WE)  l.M  ltO-0 . It.OO  F-Itt-A  ...  t.Ot 

17.t0  40H4  .M  t7AKWE).  t.tl  ttt-A  .  0.70  FG-17 .  A70 

tO.M  40X7  1.40  *71-A(WE)  4.M  ttt-A .  17.00  KU-47*  tO.M 

lt.M  4I04GT.  .  .70  104-TH .  t.Ot  tt7  .  l.M  RK-tAA...  0.M 

t7.M  CALL  OR  WRITE  FOR  OTHER  RECEIVIRO.  TV.  INOUtTRIAL.  XX:d7 .  1.71 

lt.M  DIODE,  4  WEtTIRGHOUOE  TVFEt  FOR  OUR  QUOTATION*.  RKR-Tt  .  .(  .70 


OAt . 

ORt . 

OCl/VRIOt 

OZ4 . 

IAtGT . 

lAU . 

IRIGT . 

iRtl 

lit* . 

lRt4 

IRM 

1R*7 . 

iLtKG.E.). . 

iMtl 

i»ni-R 

1N11 

iNtt-A - 

iNtt-R . 

lNt4 . 

lNt4-A 

INM . 

1F*4 . 

iXt-A . 

*R7 . 

tE*4 

tEt* . 

tEM 

*it7 

UM 

tJl* 

Ut4 

014* 


136  LIBERTY  STREET 


Your  Best  Buys  in 

TRANSMITTING 
TUBES 


FERRULE-TYPE 
I  RESISTORS 


Mo4«  By  NatioiMlIy  Known  Tub*  Mfr. 

NEW.  BOXEDp  FACTORY  FRE-TESTED 
GUARANTEED 

IMMEDIATE  DELIVERY 

!•%  DlMMMt  M  OriWE  Omr  $••• 


Typ*  Rocli 

HPM  •  I2.M 
IllA  §.4S 

HP120  4.M 

ZBIM  4.M 

AX4-13SA  U.M 

HPI2S  .  .  t.M 

HPIM .  4.2S 

HP140..  S.M 

HPIM  SUCH  4.SS 

HP17S .  7.SS 

HPSM .  IS.M 

HPSOIA _  y.M 

SOSA  .  7.M 

SOSWA .  t.M 

St4A .  4t.M 

SUB .  4.79 

311D .  4.79 

SIS .  S7.M 

SISB .  S7.M  — . 

SI7C .  7.M  944 .  17. 

SSIA .  U.M  M4A  14 

SSSA .  1S9.M  t44H  .  45 

SltA  .  .  IM.M  t97B  .  .  M 

HPSM .  IS.M  999  IM 

SMB .  99.M  994  179 

S47B .  9.45  t44B  .  S7 

S79A .  45.M  S73A  S 

HPSM  11.49  9S4A  _  44 

S91A  9.M  942  1S9 

SMB  4.M  1492  119 

S99A  S9.M  ZBSSM  199 

SUCH  7.49  9SS1  7 

SI9AW  U.M  9SS2  129 

SSSA  U.M  9444  129 

SSSA  .  14.29  9M?R  77 

Mil  1 

on  monoy  Bock  Boofontoo 


9J9MT 
94SA 
979A 
47S  . 


WholeBole  DgoIbfr 

IN  aOVERNMENT  fURFLUt 

•  olocfraoic  corrrororH, 

•  rrIH,  wiri.  otc. 

LAPIROW  BROS. 


COPPER  WIRE 


Baryllium  Coppar  Strip 
.0062  (+  —  .0005)  X  S"  X  RO’ 
No.  1  —  B  6  S  Hord 
700#  AvoUabla 

GLOBE  INDUSTRIES 

IRIS  Franklin  Straat  Datrait  7,  M 


SintiB  Btrani  pHmt  milt  olMtrNytic  Mr*  B4ft 
drawn  AWG  19.  19  and  20  Backed  aa  10  bmM  ar 
70  BMnd  rail.  Fereim  mill  aradact  ap  te  29.0M 
ToandB  exempt  frem  U.  9.  arierlty  and  priea  rata- 
Utiea.  F.O.B.  Rena  *r  La*  Ant^et. 

P.  O.  Box  2502  Reno,  Novodo 
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2C34  . nM 

lXl/t7%  ...  M 

SC24  .  I.M 

7C4/imA  .  .71 

IIV . 41 

im . M 


CSB  . . . . 

ccon  . 

CK7«  . 
CRP-72 


GUA^NTE^  METERS-INSTRUMENTS 


D.  C.  MICIOAMMITflS 

•  M  SIMPSON  U.  4*  1  4^'  OMt . 

•  IM  8tMI*SUN  13.  IV  round . 

••too  WKHTON  Ml.  4V4' round  fluMioni 
•-1M  SIMPSON  19.  4*  X  4Vb'  CMo . 


rOITASU  TfST  INSTtUMINn 

SIMPSON  lit  Rndlo  *  TT  Sit  Tmtm . •  |SB.|| 

SIMPSON  24S  AmntMtn  '  HoMiur'’ . •  1S.IS 

SIMPSON  24S  Vott-Oha-Mimnmt«  ...#  24.M 
TACHOMETCS.  TRIPLE  RANQS.  MS  !•  lt.SSS 
RP  M.  *  P  P.M..  JoMi  MotaroM.  MU  Nnry  mmm. 
IS  T  IS  tTPi  B.  Om  a . 1A17  W.IS 


A.  C  VOLTMITilS 


MR13W013ACyV  . 

4S  WESTON  317.  SH'  round  mUL 

•eolo.  onUb.  for  4Sb  eveMo . 

SS  SIMPSON  SS.  4*  X  4H'  OMI . 

ISS  SIMPSON  55,  SV  round . 

MS  SIMPSON  35.  SV  round . 

3SS  BURLINGTON  ISA.  IH*  round  bM 


I  R-ESTON  413.  14*  rowd . S  i4S 

1.5  WESTON  413.  SV  round . #  S.M 

1.5  WE8TINOHOUSE  NT-S5.  SH*  round.  .1  S.M 

1  WB8T1NGHOUSE  NT-S3.  $4*  round  #  S.M 

1  WESTON  415.  34'  round.  wUh  ixtamnl 

roupto . •  S.M 

5  GE.NERAL  ELECTRIC  DO-44.  14' 

round  . •  74# 

f  GENERAL  ELECTRIC  DW-44.  14* 

round.  bUck  irnU . •  3.M 

t  SIMPSON.  14*  round . #  3.3# 

3  WESTON  415.  r  iqunro . •  IS.M 


D.  C.  VOLTMCTIIS 

S-IS  SIMPSON  13.  14'  round . •  M.M 

•-90  UaUEN  13#  M.  14' round  BOUl..#  3.M 

#-S0  SIMPSON  M.  34'  round . •  S.M 

#-3##  WESTON  SM.  14'  round  with  ox- 

iirmnl  roMitor  . •  i.M 

#•4  KV  DEIUR.  34'  round,  with  oxMnul 

tttbnlnr  mnltlnlicr  . •  l#.M 


A.  C  AMMITERS 

1##  MAAC.  WESTON  4T#.  34*  roui.d.  4## 


5  SIMPSON.  35.  34'  roiwd . # 

1#  SIMPSON  35.  34*  round . # 

15  SIMPSON  35.  34*  round . # 

5#  SIMI^SON  35.  3J4'  round . # 

IM  WBSTINGHOUn  NA-M.  34*  round 

•  s  A . m 

MO  SIMPSON  55.  34  round  •  5  A . • 

4#0  SIMPSON  35.  34' round  *5  A . # 

30#  SIMPSON  33.  34' round  *•  3  A . # 

*  CvrMt  TranMormir.  for  IM/S.  15#/3.  or 

400/5  . m 

*•  Currwt  TmnMormrr.  for  300/8 . •  1 


0.  C  AMMETIM 

GENERAL  ELECTRIC  DO-41.  14' 


0-13  SIMPSON  15.  34*  round. 
•  15  SIMPSON  1^34' round. 
•-M  GENERAL  ELBCnUC  D# 

round  . 

5#-#-S#  SIMPSON  M.  34*  round. 


METflS 

R>l7-A-3730  30  AMP  WM 

R-l7>A-6740  aO-0>-90AMP  G.E. 

R>17>A>4740  90-0-  90  AMP  WaM 

R-17-A-3733  #0  AMP  O.B. 

B^I7>A>3713  #0  AMP  WaoD 

30-0-  50  AMP  WM 

R>17-A-3745  #0-0-  #0  AMP  WH. 

R-17-A-3790  190  AMP  WaM 

R-I7-A-3790  190  AMP  U  B. 

R-17-A-37#3  190-0-190  AMP  WH. 


r-17.A-#7M  90-0-100  AMP 


Wa  ^acUllM  la  alartrlenl  iMtniBtarti  and  Mean- 
lerlaa.  Orar  73.###  Mtan  In  ala^.  Thia  la  inir  o 
partial  ttiUnc— ua  hnr«  tea  nanj  Itana  la  nnUar 
QUXBtUlaa-  too  nuawroua  to  Bit. 


MARITIME  SWITCHSOARD 
INSTRUMENTS  X  ACCESSORIES 
33S  CoMl  StTMt,  N.  Y.  13.  N.  Y. 
WOfth  4.«217 


WIRE-CABLE  ELECTRONIC  PARTS 


CORDAGE 

CO-122  3  aondaatar  aMh  #22  AWB  naapraM  Jnakal 
33#'  laaftlM  ^  ^  ^ 


MULTI-CONDUCTOR 


II  aond.  ililaMad  AWB  It  13  coadnatar  AWB  13 
It  aaadaater  AWB  13  22  aandnatar  AWB  13 

ARMOUR 

DRIA.23  FRIA.4  BLIA-23 

SINGLE  CONDUCTOR  AWG  1R 

BAIaidad  anbla  uHli  tarnlaal  la#  aMh  and  I##*  and 

lir  laMtht 

WIRE 

AWB  It  aatparuil#  AWB  29  Maned  aanMr  Rn- 
altinaaa  vira  AWB  32  AWB  22  with  aylna  aara 
piMtIa  laMlatlaa 


PUUE  NETWORK 


400  CYCLE  VOLTAGE  REGULATOR 
113  Valt  4t3  eyela  BE  Type  BRA2tC.... 932.3# 

EQUIPMENT 
WnIhla.Talhiaa  2.3-4.#  MC 
MM-2iY  Baadix  CaaijaM  Saaahrar 
II3/ASN-7  Caaipnu  Raealvar 
TBL-13  Traataiittar  with  tpnraa 
SOF  Raeatvar  Caaiaaiaat  2#0.53#  KC  Fixed  Taaad 
SWITCHES  I 


MICROWAVE  TEST  EQUIPMENT  | 
I#  CM  aaha  hex  CARV  UARA-l  al  ORU-3.  fra- 

■aaaay  mate  2#M  MC— #17#  MCB.  OIraat  rand- 
Inf  niaraaMtar  band.  RIaa  aradltHaa  aanla  piM 
t%  la  ailaa*  •%.  Tvm  Input.  SxtaanMi 
ladlaatar  natir.  With  naannarlat.  xparaa  and  I# 
CM  dlraatlaaal  aaupMr.  Brand  New 


...81.1#  #BJ7  . 

...  .#•  ,##117  .... 
...  4.35  '  3tN7BT  . 
...  I.M  .  3U5B  .  .. 
...  .71  ;  3V3BT  .. 
...  .33  8W46T  .  . 

. . .  .37  3X4  . 

...  I.M  '  MMT 

.. .  .7#  '  I2A8  . .. . 

...  .97  12AU#  .. 

...  .79  I  I2AT3  .  .. 

..  .39  l2AVf  .. 

...  .M  I2BA3  .. 

. ..  .#9  1  I2BEI  .. 


HY-313  . 
BATHTUB  - 


..  .93  IR9BT 
..  .33  3U4B  .. 
..  .49  3T4  .... 
..  .9#  3W4  ... 
..  SAi  U3  . 
..  .9#  3AL3... 
..  .93  IAG3  .. 
..  9.93  3A1IS  .. 
..  1.9#  tATS  .. 
..  .4#  tAU#  .. 
..  4.a  tAUS  .. 
..  .#3  3AY3  . 
..  333 , 30A3 
. .  .4#  3BE3 
..  4  3BJ3 
..  lI9  3003 
..  .48  .  3C3  .. 

..  33  3C# 

..  1.13  3F3  ... 
..  .M,3H3.... 
..  i.H  3J3BT  . 
. .  .3#  tit  . . 
..  3.73  i  3i7  .  .. 
..  1.93  fK7  . .. . 
. .  4.23  3L7  .  . . 
..  1.93  .  3SC7 
...  .93  '  3#07BT 
...  .23  ##€7 
OIL  FILUO  - 


.  .  .73  '  I2SB7 . #3 

.  .  .39  ;  I2BH7  ....  1.13 

.  .  .73  I  I2SJ7 . 73 

.  .  .39  I2SN7 . 99 

. . .  1.2*  12007 .  33 

...  .77 ' 2323 . 73 

...  .78  ;  33  9# 

...  130  ,  S3W4 . 39 

...  .#3  3#B3  .M 

...  I  3#C3  . .  .#9 

.  .  1.29  I  6#L3BT  ..  .M 

...  13  73  .  1.13 

...  33  73  . •# 

...  I.l9  79  .99 

...  I.S«  •#  . 33 

.9#  31  .  1.13 

1.37  83  .  1.93 

MICA  CONDENSERS 


HI-VOLTAGI  FILTER  CHOKES 

.4  HV  4.8  Am  DC  t  alUM  IIS#  RMO  3a  fruund 
Bt##B9#l  Nav 

.23  HY  4  Ana  3aba  2#3##tMl  Nau 
I  NY  33  Amp  DC  S.3  ahM  CE#»04I#  Nav 
1.7-1  NY  2  Amp  OC  94.###  VOC  Of  T9«#4A 


OPBT  111  VAC  3#  tyaM  II  Amp  Da-lan 

LIm  Otwtai’  Waatlafhaaaa  . MM 

OPBT  III  VAC  **AB*'  #79# . 939 

TIME  DELAY  SWITCNU 

I  Minute  III  VAC  #9  cyala  Em.  la  Waterpraa# 

Metal  Cnia  Naur  . IRM 

S  Mlara  OuHahaa  CaatMt  at  4#.4l.43  taaaad  Tlaa 

Dalap  M#  VAC  aatar  New . 943# 

TbarM#  OuHab  IT  ta  HO*  F  III  VAC  #  tA  2S# 
VAC  •  3A  Rraaiu  Caataat  with  laaranea  af 
TaMparatnra  New . SI.M 

PRECISION  RHEOSTATS 

2#.###  abM  2S  waft  Sduiapad  wNb  iuetWyloB 
aMchnaltM  ta  eaMpeaeata  far  »artattaa>  la  wka 
and  pradaaa  a  linear  raalataaaa  aailatlaa  OR 

433-AC . 3123# 

2#.###  abM  ##4  I  watt*  Llaaar  I#  turat  BIbha 


12  VOC  OPBT  Allied  Caatral  Ran  32 . 9I3S 

24  VOC  OPOT  Allied  Caatral  RJ«0S# . 9131 

24  VDC  SPOT  •  Amp . 9139 

119  VAC  OPBT  I  Amp  CaatMta  ttratberi  Ouaa 

CXA  197#  . 9M# 

lit  VAC  DPOT  23  Amp  CautMti  Wwd  Laaaard 
tt.9# 

III  VAC  DPBT  Otrutbare  Daaa  CXA  2l#7...9S3i 

22#  VDC  OPOT  9trutbar«  Dana  CX  2122 . 943# 

POTENTIOMETERS 


—  UNO  FOR  CATALOGUE  — 


COMET  ELECTRONIC  SALES  CO. 


22  WASHINGTON  ST.  RfacM  2.7M2  ■RIGHTON,  MASS 


ll 


SEARCHLIGHT  SECTION 


GEAR  HEAD  MOTORS 

FIG.  A— VMw^ric.  DC  Motor  moflel  5RA-W>- 
Ut2.  4  H.r.  4000  UVM.  «0r— R.3«  armAtur?  and 
nr— S.Oa  Arid,  rvrrr'dblp  and  haa  maunrtlc  brake. 
Gear  Box  No.  T»I542'i<tl  with  bullt-ln  clutch,  con¬ 
trolled  by  lercr  on  front  top.  4'  power  ehaft,  turn- 
Ing  3X0  RPM.  hae  remurable  uprocket  Rear  on  left 
aide  and  14'  pinion  gear  on  right.  Ball  -  bearings 
throughout.  Hlze  OxXxin.  Wt.  14  Iba.  Acquisition 
coat  1194.00  Our  p-lce  NEW . $12.95 


FIG.  B — General  Electric.  Sfotor  also  No.  .SBA50- 
UlS  (Refer  to  description  abnre).  Gear  Box  No. 
TRS54261Q1  with  built  in  clutch,  controlled  by  ax¬ 
ial  pull  on  rod  running  through  K4*  hollow  shaft 
extending  from  left  side.  Hollow  shaft,  and  take-off 
fcff  9/16'  slotted  shaft  on  right  side,  both  turn  160 
RFII.  Dual  gear  on  right  side  turns  ISO  RF5I.  Ball- 
bearings  throoglHHit.  Hize,  less  sliaft  extendoa. 
OxMxlS'.  Wt.  IR  lha.  .^cQulsitluD  cost  ISOT.OO.  Our 
price  NEW  . $14.95 


FIG.  E  Emerson  >n.*ctric.  T^-pe  IM4FZ-4.54-0417. 
IK'  Motor  is  I  H.F.  .5X00  RPM  with  S7r  40a  arma¬ 
ture  and  S7t  2..'»a  field,  reverdble.  Built-in  clutch 
is  controlled  b>-  shaft  on  front  top.  7/16'  power 
shaft,  turning  4x0  HPM.  ia  O/lg*  long  on  right  aide 
and  ha.s  remoiable  g«>ar  on  left.  Ball  bearings 
throughout.  Size  64x44x11'.  Wt.  154  Iba.  Price 

Nl-rw . $12.95 

Note:  Abore  tlear  Box  available  with  an  Eicor  4 
H.I*.  DC  motor,  4000  R!*M,  60t  R.3a  armature  and 
2Tf— 2.3a  field.  l»ower  shaft  turns  330  R!»M.  Ih-lce 
N'EH’ . $10.95 


FIG.  0  Dumore.  Hprtv  «.92T7.  4  H.P.  24  volts  AC 
or  IH’,  20  anipk.  %'  power  abaft,  turning  200  RPM. 
Is  long  on  either  side  with  removalile  sprtx’ket 
gears.  3x34x6'.  Wt.  3  lb«.  Price  NEW . $4.45 


FIG.  C—Vt  H.P.  DC  MOTORS 

All  have  60  volt  — K.3  amp.  arnuttures  and  24  volt— 
2.3  amp.  fields,  IwH-bearinga.  an<l  are  reverslhle. 


General  Electric-  Model  .9RA.MIU2.k.  4000  RPM. 
4'  spline  shaft  1'  long.  6x4  4  xx*.  Wt.  H4  lbs. 
IMce  NKW  . $7.45 


Eicor— Part  No.  K2706.  I.VKl  RPM.  4'  spline  shaft 
9  16'  long,  t'omes  with  3*  l«ing  spline  adapter  with 
4'  Ixire  on  take  tiff  end.  6x44x74*-  Wt.  9  lbs 
IMce  NEW  . $7.45 


Eicor-  -Part  No.  30V»7.9  4000  RPM  7  16*  shaft  1' 
long.  Mas  kev-way  and  threaded  end  tor  lock-nut. 
54x44xX4'.  Wt.  94  lh«.  Price  NKW . $7.45 


SPECIALS 


FIG.  G— .\mplldyne  5!otor  <.;enerator.  F^iemon 
Electric.  «5.LM:nN41X.\.  Input  27  VD<'--44  ampa. 
Output  60  VDC— R.8  ampM.  5.30  watts.  k300  RPM. 
6x«xl2'.  Wt.  34  lbs.  IMce  NEW . $7.95 


has  limit  switches,  relays,  and  selenium  rectifiers 
(to  block  AV  out  of  in<‘tor).  5x.Sx4'.  Can  he  sup¬ 
plied  in  ilodels  6i>04-5  RPM.  6i>04— 84  RPM.  or 
tons  24  RPM,  IMce  each  NEW . $5.95 


DM  42A  DYNAMOTOR  G  E.  5(odel  .5I)YRIAB12. 
Input  14v--46a.  Output:  515/1030/2/R  volts.  IMce 
NEW  . $6.95 


RHEOSTAT 


Idaet  for  regulating  voltage  on 
motors,  generators,  saldering  lron.s, 
etc.  Rated  100  watts,  double  wind¬ 
ings.  and  dual  female  25  amp.  18.5 
volt  receptacl«*s.  Ruimlled  In  either 
2.0  or  5.7.S  ohm  mmels.  (Rpeelfyl. 
7x.5'  xl4*.  Wt.  24  Iha.  Price  NEW 
ONXY . 11.95 


OPEN  TYPE 

TRANSFORMERS — 60CY. 

#0698.  Input  115/830  V.  Output  18 
V  at  100  amps.  Secondary  leavls  18' 
long.  74x5x6'.  Wt.  40  Iba.  Price 
NEW  . $16.50 


#4329.  Input 
34x4x4'.  Wi. 


115  V.  Ihitput  2.5  V  at 
i4  lbs,  IMce  NEW . 


ELAPSED  TIME  METER 


fieneral  Electric.  Rym.  M305.  Indi¬ 
cates  l-99.!>99  hours.  115  VAC.  60 
cycles.  S'  round  bakelite  case. 
Square  flush  face.  Price  NEW. $11.50 


#1940.  Input  11.%  V.  Gutput  10.5  V  at  5  amp. 
34x4x84*.  "t.  3  lbs.  NKW . $2.95 


#!06.  Input  230  V.  Output  15  V  at  10 
34x44x:t'.  Wt.  64  lbs.  Price  NKW . 


msa 


PROMPT  DELIVERY  ON  ALL  ORDERS— ALL  MERCHANDISE  FULLY  GUARANTEED 


Terms:  Prices  FOB  Sf.  Louix.  Cash  or  25%  with  orders.  Balance  COD.  Boted 
Concerns  (DBB)  Net  10  days  cash.  Prices  subject  to  change  without  notice 


McNEAL  ELECTRIC  &  EQUIPMENT  CO. 

4736  OLIVE  STREET  ST.  LOUIS  8,  MO. 


an;aph4  laboratory  receivers 

Complgtg  with  oil  flwg  Tuning  Units  cowsring  31-4.000  Me.,  plugs,  coblM,  ontgnnos, 
warstrops.  mobiU  ocegssorigs,  100  pogg  tgchnicol  monuol.  Vsrsotils,  oecurerts.  com¬ 
pact — thg  aristocrat  of  lab  rscglwgrs  in  this  rang#.  Write  for  doto  and  quototions. 

Wg  hors  oil  typss  of  laborotory,  industriol  ond  oircroft  slsctronic  oquipmont  in  stock: 
powor  supplios  up  to  300  amporos  at  24V  DC,  and  IS.OOOw  at  500MA  I^,  60  cyclo  input; 
signal  gonsrators,  transmittors,  rocoiTsrs,  froquoncy  motors,  tost  oquipmont  microworo 
oquipmont.  Lot  us  suqqosi  an  anwsor  to  yotir  problem — and  GET  OUR  QUOTATION 
BEFORE  YOU  BUY. 

Wo  also  purebaso  tho  obowo  moterial— oinqlo  units  to  comploto  stocks— or  wo  will 
oxchango  for  oquipmont  you  con  uso.  At  this  timo,  wo  particularly  nood  MICROWAVE 
EQUIPMENT  and  TOTES. 

ENGINEERING  ASSOCIATES 

424  Patterson  Road  Dayton  9,  Ohio 


1,^  R.CA  Model  MI-8167 

TRANSMIHERS 

Point-to-point  commynicotions 


FrMi.  Itsnte:  2000  ts  20.000  Km. 

^  Ostsut :  350  Warn  C. W.  250  Watts  Radis telegliooe 
W  Input:  190  to  250  Volti  AC  50/60  e»«- 
Sin:  90r  hi|h.  17*  wide.  27'  dMp. 

A  Tubes:  007s.  813a.  805s.  866s. 

^  Crystal  Oscillator  unit  built-in.  fully  ihieldod  and 
stable.  All  self  centained  including  antenna  not- 
work.  Master  Oscillator  unit  (avoiloblo)  Ota  in 
^  plaea  of  Xtal  unit.  Spooeh  ompliflor  is  only  ox- 
^  tornal  unit  and  has  110/280  v.  AC  Input,  foor 
^  statoa.  high  gain.  Total  net  weight.  525  Ibe. 

^  Complete!  New!  From  Stock!  QuantitlMl 
^  Prices  on  Roguost. 

COMMUNICATION  DEVICES  CO. 

7  INCORPORATED 

-A 2331  Twelfth  Ave.  N.  Y.  27,  N.  Y. 


CONDENSERS 

OIL  CONDENSER  SPECIAL 
10  mfd.— 600  v _ $  .89 

Tbroo  term,  bat.  mntg^.  channel  typo. 
Dima.  3V4"#2Vi2'*x2".  Two  S  mfd.  ooc- 
tions  rated  400  V  ot  72  dog  1300  V 
loot  Moots  commercial  specs,  for  300  V. 
operation  up  to  40  dog  "C“«  Ideal  for 
filter  or  powor  factor  applicotion.  Ro- 
poat  sales  prove  this  rugged  high  qual¬ 
ity  condenser  to  bo  of  outstanding 
value.  Carton  of  24,  woigbt  »  wa 
42  lbs.  Largo  qua.  available  w  •/ 7 
See  our  advertisement  in  Electronics. 
Jon.  1952  for  other  condensers,  switches, 
relays,  tubes,  mica  &  silver  mica  con¬ 
densers.  Large  quantities  of  transmit¬ 
ting  mica  condensers,  "I"  pots;  bath¬ 
tub  &  channel  condensers. 

MONMOUTH  RADIO 
LABORATORIES 

ART  HANKINS,  Prop. 

Box  156  Oakhurtt,  N.  J. 

Long  Branch  4-5192 
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guarantee 

i«  lok. 

orafenr  f* 

’''A  tfc. 


TlliANSFORMIRS  400—2600  Cyc. 

HcraittlcAlly 

#7009  FilAm«iit.  l*TJin.  10-115V.  »tc.  5V,  #  SA; 
8.5V.  m  «A;  8.5V.  «*  M.\  A  1.5V.  ttt  T.75A 
llBu.  lOKV.i  . NEW— $2.5fCa. 

#7I>9«  Plate.  IMm.  W-USV.  Sec.  70«  V.  a.  W  110 
“*  -‘“'‘“"V. 

MINIATURE  RLOWER  ASSIMRLY 

TyP'  *•'  SBP-IA  KM.rl  17. .IV.  1  I0«  ll.P..  7000 
R.l’.5f.  BakeUte  Houilnit.  Horlx.  Mtg. 

iiEW.— RA  as 

CORD  SETS— Wftti  filial 

('D-501  fw  M'H  1X4  <IU'  854)  and  (iN  45  Hand 

Ceoeraior . NEW— $I.7S 

CD-510  for  STK  1x4  fIU'-654)  and  PE  ins  I^a- 
motor . NEW— 41.75 

CD-441  for  IU'-341  Receiver  to  Junction  Box 

NEW— 42.M 


(  U  UA  for  !«■  lilu  Traiiv.  to  M-"i  N 

ri>-9«3  for  STH  ms  (PIq-ITl  <  .uin  •  NEW— 4195 
MULTI-COND.  CARLE 
S  4'ond.  EIRAWU  Hhlelded.  Rubber  (Kiter  Jacket. 

H'D.IV  il4H  n.  coll) .  NEW— 41.41 

8  fond.  aiHAWil  Rubber  Jacket.  <>  l>  •IS^  ft 

c«4l) . NEW— RI.M 

RATCH  CORDS 

1  ft.  long.  KndH  with  PL- 47  plugn.  Red  fabric  cov¬ 
ered  cable . NEW—  .71  aa. 

(3  far  S2.M1 

COAXIAL  CARLE 

Rt:  8  II  with  PL  150  A  HperUl  Conn,  on  eodv. 

.NKW-50  ft.  cotl . $4.75 

51  ohm  fable  unmarked.  tSflnliram  order  W  ft.) 

new— 4''t«  ft. 

TELE60N  MOTOR 

KolLtman  S31.5H-V7)B  (W.K.  RKH-lOid?)  8  Ter- 
r-  ia»<  NEW  . .  U.U 


FOREST  SALES  CO.,  INC. 

701  MADISON  ST.  EU.  «.1A63  OAK  PARK,  ILL. 


FOR  QUICK  ACTION 

Any  Kind  nt  llteironk  [quipmtnt  Bought  or  SoW 
OFFERINS— «e0  RAYTHEON— CKSOSAX—AK  ooch. 


We  BUY  KrT^?" 
We  SELL 


ELECTRONIC  SURPLUS  BROKERS 


I4a  CHAMBERS  ST,  NEW  YORK 


OIL  FILLED 
CONDENSERS 

ComorvotNa  Gov*.  Rating 
M  MFD— 11,000  V.  DC  W. 
Loflftli  ISVi"— Width  4" 
Halohf  IS"— ^  H.V.  Tarailaoli 
RRAND  NEW  ^25®® 


TRANSMITTING  MICA  CONDENSERS 

1—41  MFD— l2Mv.  OCW.  .45  aa. 
4^1^  2— M3  MFD— 25Mv.  DCW.  .4S  aa. 

5— Mil  MFD-A.MOv.  ..  2.M  aa. 

4— MS  MFD— 4.SM« . 3.50  aa. 

Many  Othart  la  Stack 

BATHTUB  CONDENSERS 

2s.M  MFD  MOV.  TT  .50  .5  MFD  400v.  ST. .  .25 

.25  MFD  SOOv.  TT  .25  .5  MFD  SOOv.  TT..  .50 

2X.25  MFD  600v.  TT  .35  2k.I  MFD  MOv.  ST  .25 

.21  MFD  I.OOOv.  TT  .45  3x.l  MFD  MOv.  TT  .30 

Many  Othar*  la  Staak 

a.E.  nUG  IN  RELAYS 


Slfaia  Tyaa  5F  Low  Voltaae  Herndtlve  Relaya.  Ban 
two  eolLi,  each  coil  70  OIDfR  one  volt  DC.  fwloaed 
In  Duw  Cover.  ColUi  nsay  be  connected  In  nertev  or 


SIGMA  SENSITIVE  RELAYS 

Type  5RJ.  Hermetically  nealed.  Coll — 1.8  ohiaa. 
Contact!*— R.P.D.T.  Cloves  at  l.O  MllllampA. 

Priaa  45.50  at. 


TELEPHONE 

RELAYS 


Larta  Stack  af 
CLARE.  TYPES  C.  D  A  C 
COOKE.  AUTOMATIC— ELECTRIC 

ALL  TYPES  af  COILS  and  PILE-UPS 
Send  V$  Vonr  Syert.  for  Our  QU  'to 

Clara  Type  C  Standard  Slaa 
Sansitiva  Talapliona  Ralays 
Call  fCawtacta  Will  Cfaaa  At  Prtaa'" 
1)  4SM  ahma  1C  2.8  MA  $2.n  as. 

1)  aSM  ahvna  ID-IC  3.2  MA  2.7$  aa. 


Clara  Typa  6  Half  SIza 
Samlthra  Talaphona  Ralays 
i)  SMi  ahma  2A  S  MA  52.10  aa. 

t  MM  ahma  SA  5  MA  ^<2 

S  SOM  ahma  2D-1C  >  H!  *** 

4)  44M  ahma  1C  1.5  MA  LM  aa. 

5)  SOM  ahma  1C  4  MA  2.M  aa. 

All  above  Relayi  may  be  u.-^ed  for  contlnuoos  duty 

operation  on  118V,  D.C. 

Otiiar  Typa  G  Talaphona  Ralays 
t)  UM  ohms  lAvlC  24  ar  MV.  $,  2.M  aa. 


Laieud  (A)  Normally  open  eet  of  contact!. 

(B)  Normally  elaeed  eat  of  Ewotactt. 

(C)  tHnilc  pole  double  throw  Mt  of 
contact!. 

MA  m  MlUlaups. 


ElMtronk  Supply  Co. 
222  F.ltM  S». 
N.W  York  7,  N.  Y. 
DIaby  4-30M 
HOIII.  4.S013 


SjbecccitC^t^ 


We  are  now  in  production  of  the  TS-12S  ond  offer  a  limited  quantity  of  these 
precision  10  centimeter  power  meosoring  radar  test  sets. 

Write  for  full  detufh. 


Ofker  plecus  uveduMe 

TS-IARR  I 

rs-iA/AP 

TS-RA/U 

TS-IOA/APN-1 

T$-11/AP 

T$-12  I 

TI-IJ 

TS-14 

TS-1SB/AP 

YS-14/APN 

TS-U 

YS-23/Ar 

T$-27/T8 

YS-32A/TRC>I 

TS-33/AP 

TS-34/AP 

TS-24A/AP 

YS-IS/AP 

TS-14/AP 

TS-34/APM.J 

TS.44/AP 

TS  .47/APR 

TS-S1/APOU 

Y$.S4/Ar 

TS-40/U 

TS.41/AP 

YS-42/AP 

TS.4t/AP 

TS-74/APhUI 

TS.47/AP 

TS.4«'AP 

TS-*4/YP$-t 

YS-9R'AP 

T$-100  AF 

TS-10I/AF 

YS-102/AF 

TS-IM'AF 

TS-11t  AF 

TS-in/CF 

TS.1I7  «F 


Include: 
TS-I1R/AP 
TS-12S/AP 
T$-l27/0 
TS-111  AF 
YS-l44TRe-4 
T$-1S3 
TS-1SSA/AP 
TS-170/ARN-S 
TS-17S/UR 
T$-174/U 
Y1-17I/U 
TS.1S4/AP 
T$-1«7/CPM.4 
TS-203/AP 
TS-204/AP 
TS-20S/AP 
TS-220/TSf4 
YS-224A 
TS-2S3/YFN.2 
T$-2S1 
TS-241 
T$-24S 
TS-270A/UP 
TS-2I1/YRC-7 
YS-201/U 
TS-114/FSM>I 
YS-121 
TS-i24/U 
TS-SM/0 
TS-421/U 
YS.4R7/0 
I'Sd 
l-PS/A 
1-104/A 
1-122 
I-130A 
l-MS 
1-177 
1-170 
1-200/A 


OC-12SS/A 

BC-1207/A 

OC-1277 

■E.47 

LAD 

LAF 

LAG 

LM1I 

LU2 

LU3 

DAA-2 

P4E 

TAA-14EA 

TSS4SE 

TSXISE 

TSX4SE 

TTS-4BR 

YTX-IORH 

TUN-OHU 


DeWt  ferget,  we  buy  Tee*  Equipment  toel 


Cable:  WESLAB 


Tal.  Boston:  WE  5-4500 


93. 


ELECTRONICS  — itprif,  7952 
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SEARCHLIGHT  SECTION 


AHENTION  INDUSTRIAL  USERS  !  !  ! 

W«  kav*  lory*  stocks  of  tko  following  items  and  wo  invito  your  inquiries. 


Ampkonol  Connectors 
Allen-Bmdley  Potentiometers 
AMP  Terminals 
lurody  Hylugs 
T  &  B  "Sto-Kon"  Terminals 
Diolco  Panel  Light  Assemblies 
Superior  Powerstats 
Ferrule  Type  Resistors 


Oil-filled  Capacitors 
High-voltage  Mica  Capacitors 
High-voltage  Oil-filled  Capacitors 
Mica  &  Silver  Mica  Capacitors 
Tubes 

Switchboard  Meters 
Crystal  Diodes 
Interlock  Switches 
Key  Switches 


Relays,  Transformers  ond  Chokes  Type  FP  Capacitors 


Tube  Sockets  Type  G  Copocitors 

Hardware  Fiberglass  Torn 

Contactors  &  Contactor  Coils 

Contoctom  .j.  ^  ^  "Wedge-On"  Terminals, 

Magnet  Wire  &  Hook-up  Wire  Gloss-enclosed  Reloys 
Vacuum  Condensers  Welding  Rod;  including  Type  347 

Gas-filled  Condensers  Tube  Crocks 

W»  invite  inquit'm  regarding  items  not  listed  above. 

Keplies  will  be  made  to  your  Ineulriee  wlthtai  twenty-tour 
hours  after  they  ere  received  by  us. 


Key  Electronics  Division 


1801  North  Longwood  Street 


Wilkens  6300 


Baltimore  16,  Maryland 


PHDTDCDIV  SALES 


1062  N.  Allen  Ave.  SV  comore  4-7156 
PosenJo  7,  ColH.  RY  an  1-8271 

WRITE  FOR  OUR  WINTER  24  PAGE 

SURPLUS  SALES  CATALOG 


WE  WILL  BUY  YOUB  NEW  OR  CLEAN 
USED  ELECTRONIC  SURPLUS:  ARC-l. 
ARC4e  BC-n4e  BC44Be  BC<912,  BC-MSe 
ATCe  ART43.  APS  lSe  BC-221.  LM't. 
TS-12e  TS-13r  TS'23e  T844e  TS4S.  lE-IIA. 
1-222.  8CR-522,  TS-IOO.  MOO.  or  any  BC. 
L  IE.  TS.  APR. 


WRITE  FOR  PRICES 
APR4.  TS-34/APe  TS13/APe  T814a/AP, 
ARG-le  ART13.  APAlle  TS140,  TS251e  •tc. 


WMtoo  769  Electronic  Atubter 

LIKE  NEW  32M.M 

APS-1  AlUmelAr  IndlcAtor  0-1  m*.  Rhunt. 

150*  dUl  . ...>rEW  2.99 

1E.T6A  TmI  Seu  for  8CR-5SS . NEW  35.00 

DuMont  241  OirlllofrAph . EXC.  300.00 

DuMont  209  B  OwUlofmpfa . KXr.  225.00 


©•L  book  . KXC.  99.90 

804  LX-1  UHP  81|.  G«n.  9-330  me.  Ccn- 
plcte  . . .  500.00 


NOTE:  One  of  the  UneM  and  motit  compleu  elae- 
tronlc  furplu*  etoeks  in  the  oouotry.  We  have 
tbounnda  of  tubM.  eapadtort,  plucs.  aeeeaaoriee. 
tranamlttara-receirera.  teat  equli«Miit,  tie.  Bend 
ua  3Pour  requlremenu. 

TERMS:  Prkof  F.O.R.  PModlonB,  CoHfnrnio. 
25%  Ml  All  C.O.D.  ordm  CaNfomlom 
add  5%  SoIm  Tm.  Prkot  onbiloct  to 
clioiifo  without  notko. 


TUBES— ORIGINAL  CARTONS 


1B24  .  9.S0 

)N22 . (5 

2C25 . SO 

2C2tA . 20 

2CJ4 . 25 

2C44 . 50 

2X2/179  ...  .40 

2X2A . 70 

5C24  .  1.00 

3129 .  9.00 

lDPI-52  ...  2.75 

4024  .  4.75 

4J25  .  75.00 

Oai  . 20.00 

7H-12 .  2.50 

I5E  1.50 

23D4  .  I.OO 

G1.140  .  4.75 


051  .  40.00 


7IOOY  .  20.00 


T.  R.  LOWENTHAL  CO. 

ELICTRONIC  COMPONENTS 
Tochnicol  Radio  Since  1919 


CERAMIC 

DISC  CONDENSERS 

STANDARD  BRAND 


Type 

Spec 

Price  per  M 

.0015 

500WVDC 

$45 

.0047 

500WVDC 

$45 

.005 

500WVDC 

$45 

.01 

500WVDC 

$45 

.01 

1000  WVDC 

$70 

2X.001 

500WVDC 

$80 

2X.00I5 

500  WVDC 

$80 

2X.004 

1000  WVDC 

$80 

2X.0I 

1000  WVDC 

$80 

additionaJ 

disconats  in  larfc  qnaatitint 

ROU  EUCTRONICS  INC. 

114  Liberty  Street 

N.Y.C. 

Rfetor  2-8078 


SURPLUS 


BOUGHT  A  SOLD 


FOR  SALE 

PLATE  TRANSFORMERS 

Snwnral  huadrnd  nnw  10  K.We  Amnrtron 
oU  coolnd  plain  troaslonnnra  113  We  00  ey.e 
1  phoM  primaryg  17/300  woltSe  eS  amp  nne- 
ondory.  Con  bn  fumishnd  enalnr  toppnd 
or  two  wirn  3000  nelts,  lU)  ampn.  Prknd 
$75.00  nach  iOeb.  Lot  Aaqnlnn.  Spneial 
Quantity  dUcouatn  orailabln. 

EPCO 

1527  E.  7th  St.,  Let  Angelei  21.  Celif. 


FOR  SALE 

ELECTRICAL  STEEL 

We  can  oiler  about  20,000#  of  HL 
Grade  Strip — .005  x  12H"  "HipanU" 
3Vk%  Traniiormer  grade  —  In  ColU 
weighing  about  900#  each — Materiol 
new  and  prime  but  outitde  wrap 
weather  discolored. 

GLOBE  INDUSTRIES 

1815  Franklin  Detroit  7,  Mickigon 
Phone— woodward  1-8277 


WHOLESALE  ONLY 


ELECTRONIC  COMPONENTS 
AIRCRAFT  EQUIPMENT 
HYDRAULICS 

RADIO  R  ELECTRONIC  SURPLUS 
13931-9  Rnub  St.  Detroit  1,  Mich. 
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April,  ;9S2— ELECTRONICS 


SF.ARCHLIGHT  SECTION 


10  STATION 

INTERCOMMUNICATING 

SYSTEMS 


■«llt  for  tiM  U.  t.  Ntvy  Tyo*  I^A  for  IIS  volt  W 
tytio  otorotloot  with  tho  fotlowlnt  ootstootflof  too* 

tarots 

OHThto*  liNilvMoolly,  oiitf  MRoratoly.  by  po«h  bottoo 
oootrol.  10  Mib>itotloii>. 

Pilot  Ilfbt  lOootHkotiofi  of  ooeb  tobctotloR.  oo  waotor 
oott. 

Trootforior  morIoO  IVO'*  In  ootb  poll  to  proviOi  no 
to  10  Witt  ootput. 

AapIMootloo  provMoO  by  2«0AL'i  tranoforoior  ooo- 
trolloO. 

Rocttteotion  by  2-IV3  tobot. 

A  blfh  voHoo*  topt,  powor  trontformor  proviOUf  Mo* 
oMBt  ooO  Plato  voltato  to  all  ola  taboo. 

HayOon  24  II.P.M.  Motor.  10  VAC  aetaatoo  tho  oarltob 
wbkh  Mlolu  pilot  Mpbt  alona  oaoh  oabotatloa. 

loaooo  typo  MF  lOI  0*4'  hipb  OOollty  opoakar. 
woatborproofoO. 

Taboo  aaO  aaOk  traniforaoro  aoantoO.  on  a  ihoob 
proof  oob’Obaaip. 

Entiro  anit  OMoatoO  in  a  starOy  proy  OniohoO  otool 
oablaot  IP'  a  ll'  i  lO.  Woiont  40  Ibo.  not.  Eaob 
paoboO  in  wooOon  aato. 

TbU  aalt  lo  kIooO  at  a  fraotlon  of  oripinal  poaorn- 
aont  ooot. 

Price  $S9.S0  each 


MICRO  SWITCHES 

Standard  make,  top  grade,  immeiliate  delivery 


Type  No. 

Made  By  Contact 

Price 

Type  No. 

Made  By  Contact  Pric* 

HRR07-1\ 

Aero 

N.  0. 

$  .35 

WZ-2RDT 

Micro 

N.  C.  $  .35 

HRRC7-1A 

Aero 

N.  C. 

.23 

4MD4-1A 

Micro 

D.  P.  S.  T.  .45 

YZ-R31 

Miero 

N.  O. 

..35 

WZK-7R0TN 

Micro 

N.  C.  .95 

HR07-1A2T 

Aero 

N.  0. 

.35 

WP-36 

Micro 

.43 

BZ-7RTC 

Miero 

D.  P.S.T. 

.45 

MU/U 

D.  P.  S.  T.  .45 

YZ-7RTC 

Micro 

N.  0. 

.35 

MZ-RS69 

•Micro 

N.  C.  .35 

R-RL19 

Micro 

N.  C. 

.15 

MZ-7RTC 

Micro 

N.  C.  .35 

Coromie  Copaeitors 

Disc  type,  5,003  nimfd,  1,500  iniiiN.  10,- 
000  mmfd  @  $5.00  per  100.  Dyol  1,500 
mnfd..  Dual  1,000  and  Dual  10,000  mmfd. 
rrict  $6.50  par  100. 


Cireait  Braakar  Switehn 

Single  Pole  Hon-Trip  free  15  ompere  30 
rolt.  Made  by  Cutler-Hammer  4  Square 
D.  Price  $45.00  each.  Cheaper  in  larger 
quantities. 


We  have  uibgtantially  larg*  quantifies  ef  dttiraUv  efectronic 
matvriah  at  bateoin  prices  fisted  in  our  catafogua  #505. 

To  obtain  o  copy  please  write  to: 

EDLIE  ELECTRONICS.  Inc. 

154  Greenwich  Street,  New  York,  N.  Y. 

Telephone  Olyby  9-3143 


Unuted 

ELECTRONIC 

COMPONENTS 

39  pieces 

BC-957-li  RADAR  INDICATOR 

22  pieces 

TA-12B  TRANSMIUER 

24  pieces 

RA-10-DB  RECEIVER 

32  pieces 

BC-605-D  INTERPHONE  AMPLIFIER 

PLUS 

Large  stock  of  AN  connectors  in  most 
sises  .  .  .  big  assortment  electronic 
components;  pfugs.  resistors,  conden¬ 
sers,  potentiometers  and  other  parts. 

★ 

Aroilable  for  inspection  ot  out 
Baltimore  warehouse 
★ 

COMMERCIAL  SURPLUS  SALES  CO. 
4101  Curtis  Avenue 
Baltimore  26,  Maryland 
Telephone:  Curtis  3300 


GLASS  TUBING 

PYREX  -  NONEX  -  URANIUM 
BULBS  t  CYLINDERS 
WRITE  FOR  FREE  MONYHLY  LIST 

HOUDE  SUPPLY  COMPANY 

PHONE  KEYPORT  7-I2SS 
M.  R.  #1  Bos  BAX  Keypert,  N.  i. 


•  .  WE  HAVE  LARGE 

QUANTITIES  OF 


RADIO  TUBES 


OBBO  :t..  S0.9t 

eBEa.ii..  i.to 
6C4  ..;...  O  ta 
eCsGT....  O.S1 

OCA .  O.TS 

6H6 .  0.94 

6JS  ...  0«0 

6JSGT -  O.S1 

6K^....  091 
6K7GT....  OTO 

6SGT .  0.90 

ASKT .  0  9A 


lYPE  mnci 

OSKTGT .  S0.96 

6SNTGT....  1  to 

6SS7  .  0.9S 

itAA .  04B 

•  SSHt .  0  96 

ItaCT  09B 

11S07GT..  OJO 

IfSRI  _  0  90 

TSZ4GT .  O  BS 

3SZSGT .  O.TS 

SOLOGT .  090 

4t  .  a  T6 


This  offer  subject  to 
change  and  prior  sole. 


K-901 


PRICE:  34.91 

List  Price:  $1S.S4 


itETKppoiiTAN  Overseas  SupplY/o 

MANUFACTUMCRS  AND  DISTRIMUTOMS  ■(  /BPa/yPArmV 

^  or  CLCCTRONIC  FWODUCTS  ^ 

1133  8ROAOWAV.  MCW  VOtfK  I O.  M.  Y.  CHCtaCAawtiO 


DEPQBDABIUTY  IN  ELECTRONICS 

Attn:  Industrial  Purchosing  Agents  .  .  . 

Our  new  Radio  Master  Caiologue  la  aroilablo  lo  you  a1  no  charge  upon  receipt 
of  your  request  on  your  lanarhood.  Wo  ora  NaUonal  Disirlbutots  of  Gonoral  Elactric, 
Sylvanlo,  OhaaUa.  Amphanol.  Spraguo.  Aorovox.  Songomo,  Staneor.  Morlt.  A.  H.  4  H- 
Simpson  and  many  othors.  All  lalagtams.  cablograma.  and  inquirioo  oehnowlodgad 
and  promptly  answorod. 


I  Morman  Dadio  Distributors  Inc 

II  I  I  MIRRKK  I\  BOULIVARO  ly  JAMACIA  N  Y  ■  RIpu’  ■»  I  -6SI 


Thats  a  Buy 


TABOGR/\M 

I  '  WRITE  fOR  IT  ^  I 


WE  STOCK  large  variety  OF 
COMPONENTS  tell  US  YOUR  NEEDS 
SELL  US  YOUR  TUBES  4  EQUIPMENT 


TUBES 


Use  Tour  Pi«iarily  lor  SPEEDY  DELI VE » Y— E ■  fi  nd  Your  00  A  Controct  N 


Top  Oollor  Puid  lot  Youi  Surplus  Tuhi  s  Si  nd  List  and 


THAT  S 


THAT'S 


BUY 


BUY 


'K522AX 

■hSJSAX 


finds  out  for 


INDEX  TO  ADVERTISERS 
April  •  1952 


Amerknin  Om  Arcumulntor  ('<impHn> 

Ameffiran  Ijita  <'orpormtlon . 

Ain«^CM  Fhenollc  C'or|M>nMlAn  .  .  . 

Am«>rirM  TplevlHlon  A  RmIIo  ('o. 
American  Time  Proda«'t».  Inc. ... 

Amperes  Rleetroalc  Corp . Third 

Amperlte  C'ompany.  Ine . 

Ampes  RIeetrie  rorporatlon  . 

Anoerwiii  LabATMtArle*.  Inr . 

Andrew  Torpomtlon  . 

Antl'C'nrroalve  Metal  Pmdaela  Ii 

ArkwHffht  Mnlnhiac  t'o . 

.%mold  Knrineerinr  Co. . 

Anbam  Button  Worka,  Ine . 

Aubnrn  Manafaetuiinp  t'aanpao.v 


Ballantine  I^iboratorlea.  Ine . 

Harry  Corporation  . . 

Rend  Chain  Manafaetnrlns  C'o. . 

flell  .41reraft  Corporation . S4 

Itell  Telephone  I^iboratorlee . 

Hendls  Airemrt  Corporation 

KelliMie  Pioneer  DlvUion  . 

Paelfle  Dlrlalon  ......  . 

Red  Hank  DItUIm.  . 

Bentley.  Ilarrla  Manufueturlnir  Co. 

Rerkeler  Helentifle  Corporation . 

Bird  *  Co..  Ine..  Rlehard  H . 

Bird  Rleetronle  Corp. . 

Rlrmlnffham  fCoond  Reprodueem.  Ltd. 

Blmhaeh  Radio  Co..  Ine . 

Hirteher  CoriH»ratlon  . 

Rliler  Rleetrle  Cofnpan>  . 

Bodnar  Indnnt^lea.  Ine . 

Iloelnv  Airplane  Company . 

Bomae  lj«horatoHea.  Ine . .  . . . 

Roofiton  Radio  Corporation . 

Hcwk  C  orporation.  Oeorre  W . T. 

BowHer.  Ine . 

Bradley  I.jiboratorle«.  Ine.  .  . 

Brand  A  Co.,  Ine..  William  . 

Rrldffeport  Bra*«  Ctmipnny . 

Brown-Fleetro  Meaanrement  Corp.... 

Brn«h  development  Co.  . 

Bnmell  A  Company  . 

Biiwimann  Mfn<  Co.  . 


Cambridge  Thermionic  Corp .  ft 

Canton  Electric  Co . 

C  arborundam  C'ompany  .  66 

Carter  Motor  Co.  .  tfS 

Centralab,  Dir.  Cilohe-Unlon  Inc.... 11.  It.  It 
Chaite  Itraaa  A  Copper.  8ub.  of 

Krnnec<»tt  Copper  C<wp .  71 

C'hlrano  Telephone  Kapply  Corp . 7t«  76 

4'hlrano  Transformer  .  tf4 

Cinch  Manafaetnrlng  Corp .  146 

<iarr  A  t  o.,  C.  P.  .  t5 

•t'leeo.  Dtvialoa  of  the  Reed  Roller  Bit 

C'ompany  .  99 

4’leyeland  Container  Company . t03 

Clippnrd  Instrument  1.aboratory,  Inc...  Stt 

Cohn  Mfy.  Co.,  Inc.,  HlAmand .  SOS 

Colleetron  Corporation  . SIS 

C  ollins  Radio  Comiwny .  Iff 

<  ommonlcatlons  Measurements 

I.ahoratory,  Inc . Stt 

Condenser  Products  Co .  53 

C  onsolidated  Knnineerinc  Corp .  1ft 

Continental  Diamond  Fibre  Company...  161 

Camell-I>ahlller  Electric  Corp .  75 

C  ornish  Wire  Co..  Inr .  3S3 

Corry -Jamestown  Mfff.  Co .  t4t 

Coto-Coll  Company  .  SOS 

Cramer  Company.  Ine..  R.  W . 173 

C'reseent  C'ompany.  Inr .  130 

C'rest  l4»l>oratorlea.  Inr .  .  .  S:i3 

Cross  C'ompany,  H .  S11 

Cmrlble  8teel  Comnanj'  of  America.  .  .  17S 
Curtis  Development  A  Mfv.  Co .  tfO 


AUTOMATIC  WAVEFORM 
ANALYSIS  IN  ONLY  1  SECOND 

PANORAMIC  SONIC  ANALYZER  model  A 


\P-I  provide*  truly  simple  hinh  »peed  analy*i*  of  noi»e  and 
other  vibration*;  automatirally  *eparate*  and  meaaure*  the  fre¬ 
quency  and  magnitu.le  of  complex  wave  component*;  ran  be 
lalibrated  to  determine  (ound  level  of  component*;  graphically 
present*  data  that  ran  be  ea*ily  photographed  or  recorded. 

Frequency  Range:  40-20,000  cps  log  *cale 
I  'Y-\  Voltage  Seale:  I.inear  and  two  decade  log 

\yjy,'.  Let  u>  help  solve  your  "nono"  problems 

Ctanslt  Pansrasitc  fer  valaaU*  aaiMancs  in  tka  israati 
aaliss  af  naioa  asd  stbar  vibrattsn*  in  ralalisn  In  yen 
miinnAiilB  ratearek  daveUpmcnt  and  yrndnetian  lint  praklam*. 


Dnie  PrcMlorts.  Ine.  ...  Sff 

Dnniels  Inr..  t  .  R..  .  SS7 

Dnno  EleeCrtc  C'o.  ...  ...  .  S34 

Dnven  Company  .  tS 

DeJiir  .4mseo  CorpomtWm .  t75 

Dial  I.lrht  Company  of  .\merieM  737 

Dlstillntlon  Prodnrts  Industries  .  17f 

Doelram  Corrmentinn  ....  .  136 

DolH  Metnl  Piquets.  Ine.  MS 

Dow  Comlna  Corp .  .57 

Driver-Harrls  Companv  Iff 

Dumont  T.abnmtories  Inr..  .4llen  B.  .  77S 

do  Pont  de  Newiours  A  Co.  (Inr.)  E.  I.  13S 

Dnmnt  Mannffirtiirinc  Co . 713 

DX  Radio  Prodnrts  Co.  .  . S05 


f^tern  Air  Devires.  Inr.  .  . 
Eastmvn  Kodak  t'omi>an>. 

Industrlnl  Photoaraphlr  DIvlidon. 

Rlsler  Rnclnerrlny  Co . 

Eltel-Mri'alloUKh.  Ine . 

Elastic  Htop  Nut  Corp.  of  Amcrtra 
Electrical  Industries.  Inc . 
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3SS 


BALTIMORE  20,  MD 


For  more  than  five  years, 
AIRPAX  has  blazed  a  trail 
in  the  chopper  and  minia¬ 
ture  power  supply  field 
which  is  now  clearly 
marked  by  acceptance  in 
the  nation's  most  promi¬ 
nent  electronic  concerns. 
Phone,  wire  or  write,  we 
can  oiier  field  proven  ex¬ 
perience,  reliohle  units, 
quick  sample  delivery 
and  volume  production  to 
meet  your  schedules. 


MORE  IN  USS  SPACE! 


MmM  asm.  a  ntffM  4M 
eyela  elitapy.  A  valt.  Will 
witlittana  196  viSratlan 
•HratiRf,  SM  aaR'tatr- 
atiat  anA  eaa  ba  ataA  ra> 
liaMa  mm  tamaarataraa 
af  — 79C  ta  IMC.  This 
cHaaaar  baa  a  pNaaa  lat 
af  U*  batwaaa  (Im  Ariva 
valtaaa  aaP  tba  taaara 
wava  aatpat.  AiJuttM  far 
3M  ta  420  eydaa.  eaa  Im 
aparataO  avar  aiacb  wlOar 
raatat.  TNa  raeiOaal  aalea 
U  ItM  tbaa  1.9  aiv  paafc 
at  aaa  aiaoabai  eirtalt 
laiaadanea.  Haraiatieally 
eaalaO.  bailt  la  acaarO- 
anet  with  axaetlaf  ailli* 
tarv  eaaeMkatlaae  aaO 
aOjaitaO  praeiealy  ta  vary 
elaee  taleraaeae.  Caa> 
•traetaO  par  AN«E«I0. 
aaiplaye  eilkaaa  ebaali 
aiaaaflaa.  elllapaa  ftaea 
iaealatiaa  far  aiaxlaiaai 
•tability. 


Kahl^  KnrOnMTiiir  Co . 941 

Karo  Mrtal  Pr^octa  Co.,  liac . 

Kartron  .  944 

Krlloaar  Hwlirhboard  M  Bonply  Compaay  919 

Krnron  Tnuiaforvnar  Co..  .  194 

Kaater  Aolrirr  Company  .  199 

Koyatonr  Prorlnrta  Compaaj .  191 

KInnrv  ManafartnHnv  Co . 49.  49 

Kirk  4  Rlton  Mfff.  Co. .  199 

Kirin  9  Sona.  Mathlaa .  199 

Kniahta  Co..  Jamra  .  199 

Rollaman  Inatmmrnt  Corp .  99 


lobomtorr  for  KIrrtronloa.  loe .  Ml 

I  lomhdn  Flrrtronlra  Comoratton  . 199 

I  fAmnkIn  lobomtorlra.  Inc . 144 

ToPointr-Plaacovnold  Corp.  (Tce>n>X>  .  191 

Iapp  Inaolator  Co .  119 

I^oarh  ^•ny  Co .  144 

I  f^rrda  9  Northrop  Co .  49 

1  T.rl-«nf1.  Inr..  O.  H .  119 

I  I.rnkarf  Rirrtrir  ^nlra  Company . 114 

j  f^rnr  F*rrt*^r  Manofartarin*’  Co,  141 

LIndr  Air  Prorinrta  Co..  A  Dtv.  of 

Colon  Carbide  9  Carbon  Corp..  .  .  119.  Ill 

I  I.ltton  Indaatrira  .  199 

I  loothan  Maniifartorlna  Company.  .  191 


Mack  Moldinc  Company,  Inc.  .  .  . 

Mamccord.  Inc . . 

Mallory  9  Co,.  P.  B. . . . 

Manaon  loboratorlra  . 

Marconi  Inatriimcnta  . 

Marlon  Kicctrical  Inatrumont  Co. 

Markcm  Machine  Company . 

Maxaon  ('orrmratlnn.  W.  . 

McGraw-Hill  Book  Co.,  lac . 

Meaaiirementa  Corp . . 


Mepco.  Inc.  . 

Metala  9  Control  Corp., 

Gene«il  Plate  I>ly . . 

MMal  Textile  Corporation  . 

Metron  Inatniment  Company . 

Mica  Inaolator  Company  . 

Michel  Maniifactorlnr  Co . 

Mlro  Inatniment  . Ml. 

Miero  Switch.  I>lv.  of  MtnMppolM- 

Honeywell  R^alator  Co . 

Mile#  Reproducer  Co..  Inc . 

MilfonI  Rivet  9  Machine  Co. . 

Mlllen  Mfff.  Co..  Inc.  Jamea . 

Milo  Radio  9  Electmnlce  Corn . 

Mlaneapolia-Honeywell  Refrolator  Co.. 
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^  AIRPAX 

PRECISION-BUILT 


CHOPPERS 


AND 


YOU  CAN  DEPEND  ON! 


i 

1 


Mm 

Mmi 

4a«e  Pttpei 

rfamid  A  ( 

Hml 

Mw 

lly« 

ticorv  1M4 

■phy  A  Mil 

mlvx  C'wrp 

Vork  Triuufonner  C^.  ln« . 

M«rth  American  Aviation  Inc . 

Korthrup  Aircraft.  Inc . 

Kathelfcr  Wlndlnv  I.Abomtortea  . 

Olympic  Metal  Prodncte  Company,  Inr.  Stl 

Omji  a  Hona,  Inc.,  D.  W .  tIC 

O^Netl’IrwIa  Mfy.  Ca.  .  Sll 


Panoramic  ftadia  Prodncta.  Ine. .  SS5 

Part#  IntemattMal  Trado  Fair .  IM 

Paraons  I'umpanjr,  Kalpn  M .  t99 

Falton-Maciinyer  Company  .  SOU 

Fkalo  Plaattca  t'orporatlon  .  t74 

FWoatron  Company  .  tl9 

FhUllpa  Control  Carparatloa  .  156 

Pts  Mannfacturina  Co..  Inc . M7 

Plaakon  Ulv.  of  lJbbey-Owona«Ford 

OUuM  t'o .  tl 

Paiarad  Kloctronica  Corporation .  SOd 

Patter  Inatnuneat  Company.... . tM  I 

Power  l>^ulpmont  Company  .  SOt 

ppoctsloo  Apparatna  Ca.,  Ino .  Md 

Pracialon  Paper  Tnbe  Ca.  .  t1 

naata  Kecording  CorporatkMi .  #5 

^agreanlve  Manafactnrlnff  Company...  15t 

Sadeom  Enpinoertny  Ca.  .  ItS 

B^lo  Corporation  of 

Amertca . 157.  2S7.  t7t.  Panrth  Cover 

■adio  Materiala  Corp . ttS  j 

■ndto  Receptor  Company  .  78  ! 

Railway  Kxprom  Agency, 

AM  Rxprcao  IMv . tt7  i 

Ramoon  Blectrloal  Inatrnment  Compaq  8SI 
Raytheon  Maaafaetnrinc  Company.. SM.  t57 

Ramler  Company,  Ltd .  834 

RaelatnIleT  Corpo^lon  .  881 

Ran  Corporation  .  888 

Rhode  laland  Inaalatfd  Wli«  C^,  lae..  178 

RIchardaan  Company  .  88 

Rarkboatoa  Pradaoto  Ca^  . *.  883 

Rnnael  Card  A  Wire  Ca. .  883 


Rnndvtk  Btaal.  Inr . 1 

RMiRama  Sertrlr  Co . 

Riteatille  Kleetric  Div.  of  Corrncntad 

Qnenehed  Qmp  Ca . 

Raaaa  Metala  Corporation . 


Raaan  Metala  Corporation . 

Rwo  Corporation  of  America... 
Rnaaloaa  Clark  Co..  Timer  DIv.. 


Mrnal  Eanineerinff  A  Mfp.  Co.. 
Stepaan  Electric  Ca . 


■ala  Electric  Co.  . 

■arenaen  A  Co . 

■onthweatem  ladiiMrIal  Electronloa  Oa.  < 

■poctaJty  Ratterv  Cmnpany  . ! 

■peer  Realator  Corp . J 

■Brairne  Electric  Co . 

fliarkpole  Carbon  Ca. . 

Mahl.  Inc..  Michael  . 1 

■tnndard  Electric  Thne  Company . 

Rtnndard  Plexo  Company  .  1 

Standard  Tranaft^mcr  Corporatlaa . 

Stanley  Toola  . 

Star  Poreelaln  Company  . 

Steaard  Manofactarink  Ca..  D.  M . 

Stoddart  Aircraft  Radio  Co. . 

^okea  Machine  Company,  F.  4 . 

Streeter-Amet  Comnanv  . 

SWnaknA  f'eramlc  A  Mannfactviinp  Ca 

Saperlor  Eleetrie  Co . 

Snperior  Tnbe  Co. . 

■witchcraft  Inc . 

A>'lTanla  Electric  Prodneta.  Ine . 7, 

Synthanc  Corporatlcm  . 


Toch  l.al»onitarlea.  lac . 

Tacbnoloay  Inatmment  Corp. 

Taktroalx.  Inc.  . 

Toletronlf^  l,aboratory.  Inc. 


FIRST 

IN  FABRICATING  “KNOW-HOW” 

TEFLON--KEL-F 

And  the  Most  Modern  Facilities  for  Rapid. 

Low  Cost,  Close  Tolerance  Production 


The  United  States  Gasket  Company  bepn  fabricating  TEFLON,  years 
ago  when  it  was  first  offered  commercially,  and  has  pioneered  its  appli¬ 
cation  to  countless  purposes  throughout  industry.  You  profit  from  this 
unusual  experience  and  "Know-How,”  when  you  specify  "TEFLON  or 
KEL-F-fabricated  by  the  United  States  Gasket  Co." 

You  can  be  sure  of  uniform  high  quality,  accuracy  of  dimensions, 
prompt  attention  to  your  requirements  whether  on  stock  (the  most 
complete  line  in  the  country),  or  on  custom  machined  or  molded  parts. 

Get  the  advantages  of  these  fluorocarbon  plastics— fabricated  by 
U.S.G.  The  finest  dielectrics  especially  for  high  frequency  service, 
chemically  inert,  non  contaminating,  non-gassing,  zero  water  absorp¬ 
tion,  unaffected  by  humidity,  tough,  resilient,  serviceable  from 
-110°F.  to  500°F.  without  change  in  critical  electrical  or  physical 
characteristics.  Write  for  Bulletin  No.  300. 


UNITED 

STATES 

GASKET 

COMPANY 


FLUOROCARBON 
PRODUCTS  DIVISION 

fABRICATORS  OF  TfFlON  KFL  F 
AND  OTHtR  FLUOROCARBON  PLASTICS 

CAMDEN  1  NEW  JERSEY 


VTVM  and  Multi-Range  Test  Set 

TRUE  ZERO-CENTER  on  ALL  VTVM  ranges 
PLUS  Direct  Reading  High  Frequency  Scales 


48  RANGES  TO 

1200  Volts',  2000  Megohms,  t2  amperes,  63DB 

•DC  VTVM  langes  to  12,000  and  30,000  Volts  when 
used  with  Series  TV  Suoer-Hi»h  Voltage  Test  Probe. 


r^lTICA^ 

^application' 

for 

LCAPACITORSj 


Cornell-A^onautical  Lalmratorys  Inc . . . . 

Corpe.  G.  S . 

Cottone  &  Co.,  A . 

Davies  Laboratories,  Inc . 

Daystrom  Iric . 

East  Coast  Radio  of  Florida . 

Edlie  Electronics  Inc . 

Electro  Impulse  Laboratory . . 

Electronic  Engineering  Co.  of  Calif . 

Electronic  Expediters  . 

Electronic  Specialty  Supply  Co . . 

Electrunic  Surplus  Brokers . 

Electronicraft,  Inc . . 

Empire  Electronics  Co . . 

Engineering  .Xssociates . 

E  P  C  O . 

Forest  Sales  Co.,  Inc . 

Franklin  Employment  Service . 

Freeland  Products  Co . 

(tcneral  Electric  Company . 

General  Motors  Corp.,  At  Spark  Plug  D 
Gibbs  Manufacturing  &  Research  Corp. 

Globe  Industries . 3 

Goodyear  Aircraft  Corp . 

Green.  Gould . 

Greene.  Leonard . 

Halliburton  (^il  Well  Co . 

Ilorlick  Co..  NN’llliam  I . 

Houde  Supply  Co . 

Instruments  Associates . 

T.S.H.  Sales  Co . 

Jet  Propulsion  Laboratory . 

Key  Electr-mics  Div....’. . 

Klein  Co..  Manuel . 

Lapirow  Bros . 

Lectronic  Research  T.at>oratories . 3 

Leru  Laboratories  Inc . 

I.iberty  Electronics.  Inc . 

Lizckheed  Aircraft  Corp . 

Lowenthal  Co.,  T.  R . 

Maritime  International  Co . 

Maritime  Switchboard . 

McDonnell  Aircraft  Corp . 

McNeal  Electric  &  Equipment  Co. . . . . 

Mclpar.  Inc . 

Metropolitan  Overseas  Supply  Corp....^ 

Mogull  Co..  Inc.,  .Mexander . 

Monmouth  Radio  Iwaboratories . 

National  Cavh  Register  Co . 

Norman  Radio  Distributors,  Inc . 

Pace  Electronics  Corp . 

Photficon  Sales . 

Precision  Electrical  Instrument  Co . 

Radio  Development  A  Sales  Co . 

Radio  A  Electronic  Surplus . 

Radio  Ham  Shack.  Inc . 

Radio  Surplus  Corp . 

Raytheon  Manufacturing  Co . 

Reeves  Instrument  Corp . 

Reliance  Merchandising  Co . 

Role  Electronics  Inc . 

Rotary  F'lectronics  Sales . 

Sandia  Corp . 

Servo*Tek  Products  Co.,  Inc . 

Standard  Register  Co . 

Stayid  Engineering  Inc . 

Swiss  American  Winding  Co . 

Sylvania  Electric  Protlucts,  Inc . 

Tab . 

Telemarine  Communications  Co . 

Tracerlab.  Inc . . 

I’nivcrsal  General  Corp . 

Universal  Yonkers  Corp . 

I’niversitv  of  Minnesota . 

V  A  H  Radio  A  Electronic  Supply  Co. 

Wells  Sales.  Inc . . . 

Weston  Tyahoratories . 

Wilcox  Electric  Co . . 

Workshop  Associates,  The . . 


VIrCorren  laatrument  Compiiny 
%'ulcaui  ElecCrlo  Company . . 


Wnldea  Kohinoor,  Inc . 

Ward  1/eonard  Kleetrlc  Co.  . 

Ward  Products  Corporntlon . 

W’arrcn  Wire  Company . 

W'atcrman  Products  C^.  Inc . 

Western  Gold  A  Platinum  Works... 

W’eatem  International  Co.  . 

Westinffhouae  Electric  Corporation 
W’eston  Electrical  Instrument  Corp. 
W’hite  Dental  Mfg.  Company,  8.9.. 

Whitehead  Stamping  Company . 

Whitney  Blake  Co.  . 

Wilcox  Electric  ('omiwny . 

W  illiams  A  Co..  C.  K . 

Wiiton  To<d  Mfg.  Co. . 

Wlncheeter  Electrontce  Inc . 

Work»hop  AfuM>clatee,  The . 


Xcellte  Incorporated 


Yardne.>  Electric  Corporation 


PROFESSIONAL  SERVICES 


SEARCHLIGHT  SECTION 
(  Classified  A  dt'ertising) 

H.  E.  Hilty,  Manager 


EMPLOYMENT 

P«>sitiLms  Vacant . 

Position  Wanted . 

Selling  Opportunity  Wanted 
Employment  Services . 


SPECIAL  SERVICES 
Contract  Work . 


EQUIPMENT 
(Used  or  Su 
For  Sale.  .  .  . 


WANTED 

Equipment  . 

ADVERTISERS  INDEX 

Ads  Metal  Products  Co.,  Inc . . 

Allen  Organ  Co.,  Inc . . 

.Mlied  Electronic  Sales . 

American  Electrical  Sales  Co . 

American  Silver  Co . 

Arma  Corporation . 

Arrow  Sales  Inc . 

Barry  Electronics  Corp . . 

Bell  Aircraft  Cori> . 

Bendix  Aviation  Corp . 

Berkeley  Sscientific  Corp .  -  . 

Blan  . 

Boonton  Radio  Corp . 

Candee-Airco  . 

C  af>ehart-  Farnsworth  Corp . 

C  A  H  Sales  Co . 

('hamberlain  A  Co.,  M.  G . 

Chase  Electronics  Supply  ^ . 

Columbia  Electronics.  Ltd . 

Comet  Electronic  Sales  Co . 

Commercial  Surplus  Sales  Co . 

Communications  Devices  Co . 

Communications  Devices  Co.,  Inc... 

Communications  Elquipment  Co . 

Compass  Communications  Co . 

Components  Supply  Co . 

Convair . 


if  StK  AlL-ntO  CENTER  VTVM  RANCES:  -  13Vb  Megs. 
Constant  Input  Resistance.  :£  3,  12,  *  30, 

±  120.  ±  300,  i  1200  volts.  Direct  Reading  to 
^  12  KV  and  ±30  KV  with  Series  TV  Super-High 
Voltage  Test  Probe. 

if  ill  SELF-CONTAINED  ONMMETER-MESOHMMETER 
RANCES:  0-2000-200.000  Ohms. 

0-2-20-200-2000  Megohms 

if  FOUR  DIRECT  REMIND  HtCH  FREOUENCY  VTVM 
RANCES:  0-3-12-30-120  volts, 

KF-lo.s  High  rreauency  \  aniiMB  Tube  Probe.  Net 
IN'Iee  114.40.  No  rrysul  rectifiers  employetl.! 

■R  SIX  U-BC  MB  OUTTUT  VBITASE  BAKES  At  1000 
ohins/volt.  0-3-L2-30-120-300-1200  volts. 

■k  EI6HT  B.C.  CUBBEMT  BAKES;  0-300  mlcroMips. 
0-t.2-3-l2-30-l20-1200  Mllliamps.  012  Amptrts. 
SIX  BECIBEl  BANSES  from  -  20  to  -1-63  OB. 
CAlibfAted  lor  600  ohm,  1  mw.,  zero  DB  roleroiKO 
Icvol. 


Thli  tnd,K  I*  ,ubliih,d  u  A  c,nv,ni,ttM  t,  th« 
rMdM,.  Etwry  era  I,  tlAen  t,  nAlu  It  aceortf,,  hot 
ELECTRONICS  Auumn  n,  m,on,lblll1y  far  mtwi 


k  VBLTABE  BE6UUTEB  -  MIKE  CIWUIT 

*  BIBECT  BEABINS,  AU  ZEM-CENTEB  VnM  eliml- 
OAtes  frequent  end  InefOcient  shiftini  of  test  leods. 

k  NI6H  FBEB.  VBLTABE  SCALES  -  BIBEST  BEABIK. 

*  BUAL«UANCEB  ELECTBONIC  MIDEE  BttMMETEB. 
MSBNMMETER. 

A  4H-  BECTANEULAB  NETEB  -  200  mIcrOAmperes, 
±2%.  Oouble-SAPphired,  D’ArsonvAl  construction. 
k  1%  Film  type,  Metelliied  end  Wire-Wound  resistors. 
k  Heavy  fause,  louvred  steel  case  witb  plastic 
handle.  Etched,  anodited,  aluminum  panel. 


iTHE  ANSWER  IS 


Look  at  thosa  proctlcotly  Mont  choroftor*  UIFALITQiO 
Istia  of  Unleon  Bolystyrtno  Capacitors 
PgBgHr  .  ,  .  hlfMy  EosIroMo  for  crttkol  oppll- 

cations.  AvoHoblt  uncosorl  or  in  many  housing  typo>. 

BtasonoMy  pricoE.  Eacollent  Eollvory.  SEND  FOB  CATALOE  “E”. 
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forced-air-cooled  /l^power  tetrodes 


The  new  RCA-6166  and  6181  ...developed 
for  TV  and  radio  services  . . .  represent  the  successful 
application  of  forced-air  cooling  to  power  tetrodes 
designed  to  operate  at  high  efficiency  at  the  higher 
frequencies.  The  use  of  forced-air  cooling  simplifies 
transmitter  design  and  effects  substantial  operating 
economies. 

Both  tubes  feature  coaxial-electrode  structures,  and 
are  particularly  suited  to  operation  in  circuits  of  the 
coaxial-cylinder  type. 

The  RCA-6166  VHF  tetrode  uses  a  time-proved 
thoriated-tungsten  filament  that  permits  substantial 
savings  in  filament  power. 


The  RCA-6181  UHF  tetrode  has  an  indirectly  heated, 
low-temperature,  coated  cathode  of  the  matrix  type  for 
long  serviceability.  Further,  it  features  seals  between  a 
low-loss  ceramic  and  a  high-conductivity  metal  to 
provide  high-efficiency  uhf  performance. 

For  complete  technical  data  on  these  or  any  other 
RCA  tubes,  write  RCA,  Commercial  Engineering, 
Section  DR42,  Harrison,  New  Jersey  ...  or  contact 
your  nearest  RCA  Field  Office  . . . 

niLD  orncui  (East)  Humboldt  )-3900,  415  S.  5th  St.. 
Harrison,  N.  J.  (Midwest)Whitehall  4-2900,  589  E.  Illinois 
St.,  Chicago,  Ill.  (West)  Madison  9-3671,  420  S.  San  Pedro 
St.,  Los  Angeles,  Calif. 
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MlEeTROm  rURES 


RCA-6166 


(Typical  Operation  in  Class  B  or  Grid- 
Modulated  Class  C  Television  Service, 
Grid-Drive  Circuit,  S4  to  216  Me) 


DC  Plate  Voltoge 

5800  volts 

DC  Grid  No  2  Voltoge 

1 200  volts 

DC  Grid-No  1  Voltage' 

-130  volts 

Peak  RF  Grid-No  1  Voltage 

375  volts 

DC  Plate  Current' 

3  45  omp 

Driver  Power  Output  (Approx.) 

'  800  wotts 

Power  Output  (Approx.)' 

12,000  watts 

RCA-6181 


(Typical  Operation  in  Class  B  or  Bias- 
Modulated  Class  C  Television  Service, 
Cathode-Drive  Circuit  at  900  Me) 


DC  Plote  Voltage 
DC  Grid-No  2  Voltage 
DC  Cathode-to-Grid  No  1  Voltoge” 
Peak  RF  Grid  No  1  Voltage 
DC  Plate  Current' 

Driver  Power  Output  (Approx  )' 
Useful  Power  Output  (Approx.)' 


1800  volts 
47  S  volts 
75  volts 
12p  volts 
1.7  amp 
200  watts 
1200  wotts 


iit'f  MH'ill.ii  . 


